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The following rules are referenced in the preceding table:
a) Activity life_cycle;

b) Actualor.intendedeffectivity;

c) Approvalstatusconstraint;

d) Externalsourceproductdefinitioncorrelation;
e) Externalsourceproductdefinitioncorrelation;
f) Facility_andmateriallife cycle;

g) Plantfunctionallayereditem;

h) Productdefinitionlife_cycle.

5.2 AIM EXPRESS short listing

This clause specifies tHEXPRESSschema that uses elements from the integrated resources (and the
AICs) and contains the types, entity specializations, rules, and functions that are specific to this part of
ISO 10303. This clause also specifies modifications to the text for constructs that are imported from the
integrated resources (and the AICs). The definitionsEXRRESSprovided in the integrated resources

for constructs used in the AIM may include select list items and subtypes that are not imported into
the AIM. Requirements stated in the integrated resources that refer to such items and subtypes apply
exclusively to those items that are imported into the AIM. (*

EXPRESSspecification

)
SCHEMA plant_functional_data;

USE FROM action_schema -- 1ISO™10303-41 (with proposed extensions)
(action,
action_method,
action_method_relationship,
action_relationship,
action_resource);

USE FROM application_context_schema -- 1SO™10303-41
(application_protocol_definition,
library context,
product_context,
product_definition_context);

USE FROM approval_schema -- 1SO™10303-41 (with proposed extensions)

(approval,
approval_status);
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USE FROM date_time_schema -- 1SO"10303-41
(date_and_time);

USE FROM document_schema -- 1SO"10303-41
(document);

USE FROM draughting_element_schema  -- 1ISO™10303-101
(draughting_callout,
draughting_callout_relationship,
leader_curve,
leader_directed_callout,
leader_terminator,
projection_curve,
projection_directed_callout,
terminator_symbol);

USE FROM drawing_definition_schema  -- 1SO™0303-101
(draughting _title,
drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage);

USE FROM effectivity_schema -- 1SO™0303-41 (with proposed extensions)
(dated_ effectivity,
effectivity,
effectivity relationship); -- proposed new entity

USE FROM external reference_schema -- 1ISO™10303-41
(externally_defined_item,
external_source,
pre_defined_item);

USE FROM geometry_schema  -- 1SO™10303-42
(axis2_placement_2d,
b_spline_curve_with_knots,
bezier_curve,
cartesian_point,
circle,
composite_curve,
curve,
direction,
ellipse,
geometric_representation_context,
geometric_representation_item,
hyperbola,
line,
offset_curve_2d,
parabola,
point,
point_on_curve,
polyline,
qguasi_uniform_curve,
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rational_b_spline_curve,
trimmed_curve,
uniform_curve);

USE FROM group_schema -- I1SO™10303-41

(group,
group_relationship);

USE FROM management_resources_schema -- 1ISO™10303-41 (with proposed extensions)
(action_assignment,
approval_assignment,
document_reference,
effectivity _assignment,
external_identification_assignment, -- proposed new entity
identification_assignment, -- proposed new entity
group_assignment,
library_assignment,
name_assignment,
organization_assignment,
person_assignment);

USE FROM material_property definition_schema -- 1SO"10303-45
(property_definition_relationship);

USE FROM measure_schema; -- 1ISO™10303-41

USE FROM method_definition_schema -- 1ISO™10303-49
(process_or_process_relationship_effectivity,
serial_action_method);

USE FROM person_organization_schema -- 1SO™10303-41
(organization,
organization_relationship,
organizational_address,
person,
person_and_organization,
personal_address);

USE FROM presentation_appearance_schema -- 1SO™10303-46
(box_height,
box_rotate_angle,
box_slant_angle,
box_width,
context_dependent_invisibility,
curve_style,
curve_style font,
externally_defined_curve_font,
externally_defined_hatch_style,
externally _defined_tile_style,
fill_area_style,
fill_area_style_colour,
fill_area_style hatching,
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fill_area_style tile_symbol with_style,
fill_area_style _tiles,
pre_defined_curve_font,

styled_item,

symbol_colour,

symbol_style,

text_style,

text_style for_defined_font,

text_style with_box_characteristics,
text_style_with_mirror);

USE FROM presentation_definition_schema -- 1SO™10303-46
(annotation_curve_occurrence,
annotation_fill_area,
annotation_fill_area_occurrence,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,
annotation_symbol_occurrence,
annotation_text,
annotation_text_occurrence,
annotation_text_with_extent,
composite_text,
composite_text_with_associated_curves,
composite_text_with_blanking_box,
composite_text_with_extent,
defined_symbol,
externally_defined_symbol,
pre_defined_symbol,
symbol_representation,
symbol_representation_map,
symbol_target,
text_alignment,
text_literal,
text_literal_with_associated_curves,
text_literal_with_blanking_box,
text_literal_with_delineation,
text_literal_with_extent);

USE FROM presentation_organization_schema  -- 1ISO"10303-46
(graphical_transformation,
presentation_area,
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation,
presentation_representation_relationship,
presentation_size,
presentation_view,
presented_item,
presented_item_representation);

USE FROM presentation_resource_schema -- 1SO~10303-46
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(colour_rgb,
externally_defined_text_font,
font_select,
planar_box,
planar_extent,
pre_defined_colour,
pre_defined_text font);

USE FROM process_property _representation_schema -- 1SO~10303-49
(action_property_representation);

USE FROM process_property_schema -- 1SO™10303-49
(action_property,
action_property_relationship);

USE FROM product_definition_schema -- 1SO~10303-41 (with proposed extensions)
(product_definition,
product_category,
product_category_relationship,
product_definition_effectivity,
product_definition_relationship,
product_definition_with_associated_documents,
product_related_product_category);

USE FROM product_property_definition_schema -- 1SO™10303-41 (with proposed
-- extensions)
(property_definition,
characterized_object,
product_definition_shape,
shape_aspect,
shape_aspect_relationship);

USE FROM product_property representation_schema -- 1SO™10303-41
(property_definition_representation);

USE FROM product_structure_schema -- 1SO~10303-44
(product_definition_usage,
assembly _component_usage,
assembly_component_usage_substitute,
next_assembly usage_occurrence,
specified_higher_usage_occurrence);

USE FROM qualified_measure_schema -- 1SO™10303-45
(descriptive_representation_item,
measure_representation_item,
qualified_representation_item,
type_qualifier);

USE FROM representation_schema -- 1SO™10303-43
(mapped_item,
representation,
representation_item,
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5.2.1 Fundamental concepts and assumptions

representation_relationship);

NOTES

ISO/CD 10303-221(E)

1 - The schemas referenced above can be found in the following parts of ISO 10303:

actionschema

applicationcontextschema
approvalschema

datetime schema
documentschema
draughtingelementsschema
drawingdefinition.schema
effectivity_schema
externalreferenceschema
geometryschema

groupschema

managementesourceschema
materialpropertydefinition.schema
measureschema
methoddefinitionschema
personorganizationschema
presentatiorappearanceschema
presentatiorefinitionschema
presentatiororganizationschema
presentatiomesourceschema
processpropertyrepresentatioischema
processpropertyschema
productdefinitionschema
productpropertydefinitionschema
productpropertyrepresentatioschema
productstructureschema
qualifiedmeasureschema
representatiarschema

2 — Madifications and extensions to schemas in ISO 10303 part 41 and ISO 10303 part 49 are required to

ISO 10303-41
ISO 10303-41
ISO 10303-41
ISO 10303-41
ISO 10303-41
ISO 10303-101
ISO 10303-101
ISO 10303-41
ISO 10303-41
ISO 10303-42
ISO 10303-41
ISO 10303-41
ISO 10303-45
ISO 10303-41
ISO 10303-49
ISO 10303-41
ISO 10303-46
ISO 10303-46
ISO 10303-46
ISO 10303-46
ISO 10303-49
ISO 10303-49
ISO 10303-41
ISO 10303-41
ISO 10303-41
ISO 10303-44
ISO 10303-45
ISO 10303-43

support the Information Requirements that are stated in clause 4 of this part of ISO 10303.

The proposed extensions are described in ISO TC184/SC4 document ‘Proposed extensions to ISO 10303
parts 41 and 49 to support process plant functional data’. The plans to progress these proposed extensions as
an ISO New Work Item are stated in the Foreword to this part of ISO 10303.

5.2.1.1 Actual and intended objects

Clause 4.2 of this part of ISO 10303 identifies requirements for the life-cycle characterization of objects
as either actual (existing or having existed) or intended (to exist in the future). This requirement is
satisfied within this clause by specifying, where appropriate, that the valudesdaiption attribute of
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an entity data type is ‘actual’ or ‘intended’. This is specified using informal propositioredich etity
data type affected.

NOTE 1 — Informal propositions are used to allow for extensibility by users, or in a subsequent edition of
this standard.

5.2.1.2 Alternate identification

Clause 4.2 of this part of ISO 10303 identifies requirements for multiple or alternate identification of
objects. The schema defined in this clause satisfies these requirements as follows.

If the object that is identified is a facility or a material, the identification of the object is givemdair
uct_definition.id. If there are two or more identifications for the object, the second (and subsequent)
identification is given byroduct_definition_for _identification.id. An organization that is responsible

for such an identification, or makes use of it, is associated with the relpvadtict_definition by a
plant_functional _organization_assignmentwith the role ‘identification scheme maintainer’ or ‘identi-
fication scheme user’, respectively.

5.2.1.3 Standard, externally defined, and user defined classes

Clause 4.2 of this part of ISO 10303 identifies requirements for the specification of classes. The EX-
PRESS schema specified in this clause satisfies these requirements and additionally identifies three mech-
anisms for specification of classes. These mechanisms are:

— specification of the name and definition of the class within this part of ISO 10303: these are referred
to as ‘standard’ classes;

— specification of the name and definition of the class within some identified source of information:
these are referred to as ‘externally defined’ classes;

— specification of the name and definition of the class within an exchange conforming to this part of
ISO 10303: these are referred to as ‘user defined’ classes.

For each type of class specified in this clause, thréigyegata types are defined:
classof xxxx: identifies a ‘user defined’ class;

standard_classof xxxx: identifies a ‘standard’ class; these standard classes are fully specified in
annex M of this part of ISO 10303;

externally_defined classof xxxx: identifies an ‘externally defined’ class, by specifying the source
of the class definition.

For each type of class defiion, the appropriatelescription attribute may be used to characterize the
nature of the class.

EXAMPLE 254 — An instance aflassof_facility may have the name ‘reciprocating pump’ and the descrip-
tion ‘UK English class name’ indicating the natural language in which the class name is specified.
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5.2.1.4 Typical and specific facilities and materials

Clause 4.2 of this part of ISO 10303 identifies requirements for the distinction between facilities and
materials, and between typical and specific instances of these. The EXPRESS schema specified in this
clause satisfies these requirements through the specification of standard values&on¢tadtribute of
theapplication_context elementthat is referenced as tfieame _of _reference of a product_definition.

These standard values are as follows:

— ‘“functional occurrence’ specifies thapeoduct_definition a Facility (see 4.2.89) and a Specifibject
(see 4.2.168;

— ‘“functional definition’ specifies thatroduct _definition a Facility (see 4.2.89) and a Typicabject
(see 4.2.178;

— ‘physical occurrence’ specifies thapeoduct _definition a Material object (see 4.2.110) and a Spe-
cific_object (see 4.2.168;

— ‘physical definition’ specifies that product_definition a Material object (see 4.2.110) and a Typi-
cal object (see 4.2.178.

NOTE 1 — These standard values are the same as, and are intended to carry the same meaning as, those
specified in clause 5.2 of ISO 10303-227.

5.2.2 Plant functional type definitions

5.2.2.1 activity performer item

An activity _performer _item is aperson, organization, or product_definition that is a Performer (see an-
nex M, instance 537) of an Activity.

EXPRESSspecification

*)

TYPE activity_performer_item = SELECT
(person,
organization,
product_definition);

END_TYPE;

(*

5.2.2.2 annotationelementitem

An annotation_elementitem identifies theannotation_occurrence presentation representation, draw-
ing_revision, presentation layer_assignmentor symbol representationthat is assigned toaassof -
annotation_element

EXPRESSspecification

2To be published
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*

)

TYPE annotation_element_item = SELECT
(annotation_occurrence,
drawing_revision,
presentation_layer_assignment,
presentation_representation,
symbol_representation);

END_TYPE;

(*
5.2.2.3 approvaleffectivity item

An approval _effectivity _item identifies gplant_functional _approval_assignmenthat is assigned to an
effectivity.

EXPRESSspecification

*)

TYPE approval_effectivity_item = SELECT
(plant_functional_approval_assignment);

END_TYPE;

(*

5.2.2.4 approvalitem

An approval_item identifies the aspects of product data that may be assignechjopaoval.
EXPRESSspecification
*)
TYPE approval_item = SELECT -- list extended 5/11/96
(action,
action_assignment,
action_method,
action_property,
action_relationship,
annotation_fill_area,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,
annotation_text,
approval_status,
assembly_component_usage_substitute,
axis2_placement_2d,
class_of facility,
class_of facility_assembly constraint,
class_of facility_connection_constraint,
class_of material,
class_of material_assembly_ constraint,
class_of material_connection_constraint,
classification_of class_of facility,
classification_of_class_of_material,
classification_of facility,
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classification_of_material,
colour_rgb,

composite_text,

connection_of facility,
connection_of_material,

curve,

date_and_time,

defined_symbol,
descriptive_representation_item,
direction_range_for_connector_feature,
document,

document_reference,
drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage,
effectivity,

effectivity _assignment,
fill_area_style hatching,
fill_area_style _tiles,

group,

group_assignment,
group_relationship,
inheritance_effectivity,
library_assignment,

library context,
measure_representation_item,
organization,
organization_relationship,
person,
person_and_organization,
planar_extent,

point,

positive_ratio_measure,
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation_relationship,
presented_item_representation,
product_definition,
product_definition_relationship,
product_definition_shape,
property_definition,
property_definition_alternative,
property_definition_derivation,
property_definition_representation,
property_definition_version,
recognized_class_of resource,
recognized_class_of service,
recognized_provision_of service_according_to_class,
reference_between_page connector,
representation,
representation_relationship,
serial_action_method,
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shape_aspect,
shape_aspect_relationship,
symbol_target,
text_literal,
text_style with_box_characteristics,
view_dependent_invisibility);
END_TYPE;
(*

5.2.2.5 assessmerurposeitem

An assessmenpurpose.item identifies theaction, action_-method, or classof_activity that is the pur-
pose for an Assess (see annex M, instance 1) Activity.

EXPRESSspecification

*)

TYPE assessment_purpose_item = SELECT
(action,
action_method,
class_of activity);

END_TYPE;

(*

5.2.2.6 assessmemesult_item

An assessmentesult_item identifies theeffectivity that is the result of an Assess (see annex M, in-
stance 1) Activity.

EXPRESSspecification

*)

TYPE assessment_result_item = SELECT
(effectivity);

END_TYPE;

(*

5.2.2.7 clasof_activity _item

A classof_activity item identifies theaction or action_method that is assigned to @assof_activity .

EXPRESSspecification

*)

TYPE class_of_activity_item = SELECT
(action,
action_method);

END_TYPE;

(*
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5.2.2.8 clasof annotation elementlibrary _item

A classof_annotation_elementlibrary _item identifies theclassof_annotation_elementthat is assigned
to a library of such classes.

EXPRESSspecification
*)
TYPE class_of annotation_element_library item = SELECT

(class_of _annotation_element);
END_TYPE;

(*

5.2.2.9 clasf facility library _item

A classof facility library _item identifies theclassof facility that is assigned to a library of such
classes.

EXPRESSspecification

*)

TYPE class_of_facility_library_item = SELECT
(class_of facility);

END_TYPE;

(*

5.2.2.10 clas®f_information _contentlibrary _.item

A classof_information _content library _item identifies theclassof_information _content that is as-
signed to a library of such classes.

EXPRESSspecification

*)

TYPE class_of_information_content_library_item = SELECT
(class_of _information_content);

END_TYPE;

(*

5.2.2.11 clas®f.involvementitem

A classof_involvementitem identifies thgprocessproduct _association processproperty _association
plant_functional _organization_assignment or plant_functional _person.assignmentthat is assigned
to aclassof_property .

EXPRESSspecification

*)

TYPE class_of_involvement_item = SELECT
(plant_functional_activity performer_assignment,
plant_functional_assessed_object_activity assignment,
plant_functional_assessment_purpose_activity assignment,
plant_functional_assessment_result_activity assignment,
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plant_functional_design_reference_activity _assignment,
plant_functional_design_result_activity _assignment,
plant_functional_transfer_material_destination_activity assignment,
plant_functional_transfer_material_source_activity _assignment,
plant_functional_transferred_material_activity assignment,
plant_functional_transform_material_input_activity _assignment,
plant_functional_transform_material_output_activity assignment);
END_TYPE;

(*

5.2.2.12 clas®of _material library _item

A classof material library _item identifies theclassof _material that is assigned to a library of such
classes.

EXPRESSspecification

*)

TYPE class_of material_library item = SELECT
(class_of material);

END_TYPE;

(*

5.2.2.13 clas®f property item

A classof_property _item identifies theproperty _definition or action_property that is assigned to a
classof_property.

EXPRESSspecification

*)

TYPE class_of property item = SELECT
(action_property,
property_definition);

END_TYPE;

(*

5.2.2.14 clas®f property library _item

A classof _property library _item identifies theclassof property that is assigned to a library of such
classes.

EXPRESSspecification
*)
TYPE class_of_property_library_item = SELECT

(class_of property);
END_TYPE;

(*
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5.2.2.15 describedtem

A describeditem identifies the aspects of product data that may be described by membeckasfa
of_information _content

EXPRESSspecification

*)

TYPE described_item = SELECT
(action,
action_assignment,
action_method,
action_property,
action_relationship,
annotation_fill_area,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,
annotation_text,
approval_status,
assembly_component_usage_substitute,
class_of activity,
class_of facility,
class_of facility_assembly constraint,
class_of facility_connection_constraint,
class_of material,
class_of material_assembly constraint,
class_of material_connection_constraint,
classification_of class_of facility,
classification_of_class_of_material,
classification_of facility,
classification_of_material,
colour_rgb,
composite_text,
connection_of facility,
connection_of_material,
curve,
date_and_time,
defined_symbol,
descriptive_representation_item,
direction_range_for_connector_feature,
document,
document_reference,
drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage,
effectivity,
effectivity _assignment,
fill_area_style hatching,
fill_area_style _tiles,
group,
group_assignment,
group_relationship,
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inheritance_effectivity,
library_assignment,
library context,
measure_representation_item,
organization,
organization_relationship,
person,
person_and_organization,
axis2_placement_2d,
planar_extent,
point,
positive_ratio_measure,
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation_relationship,
presented_item_representation,
product_definition,
product_definition_relationship,
product_definition_shape,
property_definition,
property_definition_alternative,
property_definition_derivation,
property_definition_representation,
property_definition_version,
recognized_class_of resource,
recognized_class_of service,
recognized_provision_of service_according_to_class,
reference_between_page connector,
representation,
representation_relationship,
serial_action_method,
shape_aspect,
shape_aspect_relationship,
symbol_target,
text_literal,
text_style with_box_characteristics,
view_dependent_invisibility);
END_TYPE;
(*

5.2.2.16 designtem

A designitem identifies the aspects of product data that may be referenced by, or be the result of, a
Design (see annex M, instance 2) Activity.

EXPRESSspecification

*)

TYPE design_item = SELECT -- same list as approval_item
(action,

action_assignment,
action_method,
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action_property,

action_relationship,
annotation_fill_area,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,

annotation_text,

approval_status,
assembly_component_usage_substitute,
axis2_placement_2d,

class_of facility,

class_of facility_assembly constraint,
class_of facility_connection_constraint,
class_of material,

class_of material_assembly_ constraint,
class_of material_connection_constraint,
classification_of_class_of_facility,
classification_of_class_of_material,
classification_of facility,
classification_of material,

colour_rgb,

composite_text,

connection_of facility,

connection_of material,

curve,

date_and_time,

defined_symbol,
descriptive_representation_item,
direction_range_for_connector_feature,
document,

document_reference,
drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage,
effectivity,

effectivity _assignment,

fill_area_style hatching,

fill_area_style _tiles,

group,

group_assignment,
group_relationship,
inheritance_effectivity,
library_assignment,

library context,
measure_representation_item,
organization,
organization_relationship,

person,

person_and_organization,
planar_extent,

point,

positive_ratio_measure,
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presentation_layer_assignment,
presentation_layer_usage,
presentation_representation_relationship,
presented_item_representation,
product_definition,
product_definition_relationship,
product_definition_shape,
property_definition,
property_definition_alternative,
property_definition_derivation,
property_definition_representation,
property_definition_version,
recognized_class_of resource,
recognized_class_of service,
recognized_provision_of service_according_to_class,
reference_between_page connector,
representation,
representation_relationship,
serial_action_method,
shape_aspect,
shape_aspect_relationship,
symbol_target,
text_literal,
text_style with_box_characteristics,
view_dependent_invisibility);

END_TYPE;

(*

5.2.2.17 effectivityitem

An effectivity __item identifies armaction, action_method, assemblyof facility , assemblyof material,
classificationof_classof_facility, classificationof_classof_material, classificationof_facility, clas-
sification_of_material, collection.of_facility, collection.of_material, connectionof_facility , connec-
tion_of_material, effectivity, plant_functional _classof_annotation_elementassignmeniplant_functional _-
classof_information _contentassignmentplant_functional _classof_involvementassignmengplant -
functional _property _classificationassignmentplant_functional recognizedpossessiorof_property _-
assignment or product _definition that is assigned to affectivity.

EXPRESSspecification

*)

TYPE effectivity_item = SELECT
(action,
action_method,
assembly of facility,
assembly_of material,
classification_of class_of facility,
classification_of_class_of_material,
classification_of facility,
classification_of_material,
collection_of facility,
collection_of material,
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connection_of facility,
connection_of_material,
effectivity,
plant_functional_class_of annotation_element_assignment,
plant_functional_class_of information_content_assignment,
plant_functional_class_of_involvement_assignment,
plant_functional_property_classification_assignment,
plant_functional_recognized_possession_of property_assignment,
product_definition);

END_TYPE;

(*

5.2.2.18 hierarchycontextitem

A hierarchy _context.item identifies aproduct_definition that is used to provide the context for a hier-
archy.

EXPRESSspecification

*)

TYPE hierarchy_context_item = SELECT
(product_definition);

END_TYPE;

(*

5.2.2.19 identificationcontextitem

An identification_context.item identifies theexternal_source that provides the valid context for an
identification.

EXPRESSspecification

*)

TYPE identification_context_item = SELECT
(external_source);

END_TYPE;

(*

5.2.2.20 identifieditem

An identified_item identifies those objects that may be identified by an Informatiomtent (see 4.2.98).

EXPRESSspecification
*)
TYPE identified_item = SELECT
(action, action_method, -- Activity
class_of activity,
effectivity, -- Beginning_or_end_effect
plant_functional_approval_assignment, -- Approval_of_object
class_of information_content,
class_of facility,
class_of involvement,
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class_of material,
class_of material,
connection_of facility,
connection_of_material,
product_definition, -- facility, material
shape_aspect, -- feature
specified_higher_usage_occurrence, -- Hierarchy_of composition
information_content_representation, -- Information_content
organization,
person,
property_definition, -- property
provision_of_service);
END_TYPE;
(*

5.2.2.21 informationcarrier item

Aninformation _carrier _item identifies thgoroduct _definition that is associated witha@ass of _information _-
content

EXPRESSspecification
*)
TYPE information_carrier_item = SELECT

(product_definition);
END_TYPE;

(*

5.2.2.22 informationcontentitem

An information _content.item identifies theaepresentation contextthat is associated with@dassof -
information _content

EXPRESSspecification

*)

TYPE information_content_item = SELECT
(representation_context);

END_TYPE;

(*

5.2.2.23 inheriteditem

An inherited _item identifies an association that is inherited.

EXPRESSspecification

*)

TYPE inherited_item = SELECT
(action_assignment,
action_method_relationship,
action_relationship,
approval_assignment,
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document_reference,
effectivity _assignment,
group_assignment,
library_assignment,
name_assignment,
organization_assignment,
person_assignment,
product_definition_relationship,
product_related_product_category, -- here to end added 5/12/96
property_definition_relationship,
representation_relationship,
shape_aspect_relationship);
END_TYPE;

(*

5.2.2.24 inputoutput_information content description_item

An input _output_information _content.description_item identifies gplant_functional classof_object -
description_constraint_assignmenthat is the input or output of an activity or class of activity.

EXPRESSspecification
*)
TYPE input_output_information_content_description_item = SELECT

(plant_functional_class_of object_description_constraint_assignment);
END_TYPE;

(*

5.2.2.25 inputoutput_property possessiorntem

An input _output_property _possessiontem identifies aplant_functional recognized possessiorof_-
property _assigmenthat is the input or output of an activity or class of activity.

EXPRESSspecification
*)
TYPE input_output_property possession_item = SELECT

(plant_functional_recognized_possession_of property assignment);
END_TYPE;

(*

5.2.2.26 involvedclassitem

An involved_classitem identifies theclassof material or classof facility that is assigned to @ass-
of_involvement

EXPRESSspecification

*)

TYPE involved_class_item = SELECT
(class_of facility,
class_of material);
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END_TYPE,
(*

5.2.2.27 itemfor _presentation

An item_for _presentationidentifies an item that is presented.

EXPRESSspecification

*)

TYPE item_for_presentation = SELECT
(action, action_method, -- activity
connection_of facility,
connection_of_material,
effectivity, -- beginning_or_end_effect
information_content_representation, -- information content
product_definition, -- facility, material, facility port
shape_aspect); -- feature

END_TYPE;

(*

5.2.2.28 namedtem

A named.item identifies the aspects of product data with whialeaneis associated.

EXPRESSspecification

*)

TYPE named_item = SELECT -- same list as approval_item
(action,
action_assignment,
action_method,
action_property,
action_relationship,
annotation_fill_area,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,
annotation_text,
approval_status,
assembly_component_usage_substitute,
axis2_placement_2d,
class_of facility,
class_of facility_assembly constraint,
class_of facility_connection_constraint,
class_of material,
class_of material_assembly constraint,
class_of material_connection_constraint,
classification_of class_of facility,
classification_of_class_of_material,
classification_of facility,
classification_of_material,
colour_rgb,
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composite_text,

connection_of facility,
connection_of_material,

curve,

date_and_time,

defined_symbol,
descriptive_representation_item,
direction_range_for_connector_feature,
document,

document_reference,
drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage,
effectivity,

effectivity _assignment,
fill_area_style hatching,
fill_area_style tiles,

group,

group_assignment,
group_relationship,
inheritance_effectivity,
library_assignment,

library context,
measure_representation_item,
organization,
organization_relationship,
person,
person_and_organization,
planar_extent,

point,

positive_ratio_measure,
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation_relationship,
presented_item_representation,
product_definition,
product_definition_relationship,
product_definition_shape,
property_definition,
property_definition_alternative,
property_definition_derivation,
property_definition_representation,
property_definition_version,
recognized_class_of resource,
recognized_class_of service,
recognized_provision_of service_according_to_class,
reference_between_page connector,
representation,
representation_relationship,
serial_action_method,
shape_aspect,
shape_aspect_relationship,
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symbol_target,
text_literal,
text_style with_box_characteristics,
view_dependent_invisibility);
END_TYPE;
(*

5.2.2.29 organizationitem

An organization_item identifies theproduct_definition, product_category, product_definition_rel-
ationship, action_resourceor external_sourcewith which anorganizationis associated.

EXPRESSspecification

*)

TYPE organization_item = SELECT
(action_resource,
external_source,
product_category,
product_definition,
product_definition_relationship,
specified_higher_usage_occurrence);

END_TYPE;

(*

5.2.2.30 persontem

A person.item identifies theaction_resourcewith which apersonis associated.

EXPRESSspecification

*)

TYPE person_item = SELECT
(action_resource);

END_TYPE;

(*

5.2.2.31 possessedassof_property _item

A possessedlassof_property _item identifies theclassof_material, classof_facility orclassof_activity
that is associated with@assof_property .

EXPRESSspecification

*)

TYPE possessed_class_of property item = SELECT
(class_of activity,
class_of facility,
class_of material);

END_TYPE;

(*
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5.2.2.32 presentedacility classitem

A presentedfacility classitem identifies theclassof facility whose members may be presented by a
classof_annotation_element

EXPRESSspecification

*)

TYPE presented_facility class_item = SELECT
(class_of facility);

END_TYPE;

(*

5.2.2.33 presentednaterial classitem

A presentedmaterial _classitem identifies theclassof_material whose members may be presented by
aclassof_annotation_element

EXPRESSspecification
*)
TYPE presented_material_class_item = SELECT

(class_of _material);
END_TYPE;

(*

5.2.2.34 symbalibrary item

A symbollibrary _item identifies asymbol representationthat is assigned to a library.

EXPRESSspecification

*)

TYPE symbol_library_item = SELECT
(symbol_representation);

END_TYPE;

(*

5.2.2.35 transfermaterial item

A transfer_material item is aproduct_definition that is a transferred material for a Transfeaterial
(see annex M, instance 3) Activity.

EXPRESSspecification

*)

TYPE transfer_material_item = SELECT
(product_definition);

END_TYPE;

(*
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5.2.2.36 transfersourcedestination.item

A transfer_sourcedestination.item identifies theproduct _definition that is the source or destination
for a Transfemmaterial (see annex M, instance 3) Activity.

EXPRESSspecification
*)
TYPE transfer_source_destination_item = SELECT

(product_definition);
END_TYPE;

(*

5.2.2.37 transformmaterial item

A transform _material _item identifies thgoroduct_definition that is the input or output of a Transform
material (see annex M, instance 4) Activity.

EXPRESSspecification
*)
TYPE transform_material_item = SELECT

(product_definition);
END_TYPE;

(*

5.2.2.38 typicalfacility catalogueitem

A typical facility _catalogueitem identifies goroduct_definition that is assigned to a catalogue.

EXPRESSspecification

*)

TYPE typical_facility catalogue item = SELECT
(product_definition);

END_TYPE;

(*

5.2.2.39 typicalmaterial catalogueitem

A typical_material catalogueitem identifies aproduct_definition that is assigned to a catalogue.

EXPRESSspecification

*)

TYPE typical_material_catalogue_item = SELECT
(product_definition);

END_TYPE;

(*
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5.2.3 Plant functional entity definitions

5.2.3.1 actioncomposition

An action_compositionis a type ofaction andaction_relationship that identifies a composition asso-
ciation between activities. This entity type satisfies the application specific information requirements
stated in clause 4.2.57 of this part of ISO 10303, in the case when the composed activities are specific.

EXPRESSspecification

)

ENTITY action_composition

SUBTYPE OF (action, action_relationship);
END_ENTITY;

(*

5.2.3.2 actionsequence

An action_sequencsds a type ofaction andaction_relationship that identifies a sequence association
between activities. This entity type satisfies the application specific information requirements stated in
clause 4.2.169 of this part of ISO 10303, in the case when the sequenced activities are specific.

EXPRESSspecification

)

ENTITY action_sequence

SUBTYPE OF (action, action_relationship);
END_ENTITY;

(*

5.2.3.3 actionmethod composition

An action_method compositionis a type ofaction_method andaction_method relationship thatiden-

tifies a composition association between activities. This entity type satisfies the application specific in-
formation requirements stated in clause 4.2.57 of this part of ISO 10303, in the case when the composed
activities are typical.

EXPRESSspecification

)

ENTITY action_method_composition

SUBTYPE OF (action_method, action_method_relationship);
END_ENTITY;

(*

5.2.3.4 actionmethod sequence

An action_method_ sequencss a type ofaction_method andaction_method relationship that identi-

fies a sequence association between activities. This entity type satisfies the application specific infor-
mation requirements stated in clause 4.2.169 of this part of ISO 10303, in the case when the sequenced
activities are typical.
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EXPRESSspecification

*)

ENTITY action_method_sequence

SUBTYPE OF (action_method, action_method_relationship);
END_ENTITY;

(*

5.2.3.5 alternateconnectionidentification

An alternate_connectionidentification is aproduct_definition _relationship that provides an alterna-
tive identification for aconnection of facility or a connectionof material. This alternative identifi-
cation is provided by th@ame attribute of thealternate_connectionidentification. An alternate_-
connectionidentification is valid only as a relationship between tgmduct_definition instances that
are also related usimgpnnectionof_material or connectionof_facility .

This entity type satisfies the application specific information requirements stated in clause 4.2.96 of this
part of ISO 10303, in the case where the identified object is a connection.
EXPRESSspecification
)
ENTITY alternate_connection_identification
SUBTYPE OF (product_definition_relationship);
WHERE
WR1: SIZEOF (QUERY (pdr <* USEDIN (SELF.relating_product_definition,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATING_PRODUCT_DEFINTION") |
((SIZEOF (TYPEOF (pdr) *
[[PLANT_FUNCTIONAL_DATA.CONNECTION_OF_MATERIAL’,
'PLANT_FUNCTIONAL_DATA.CONNECTION_OF FACILITY’]) = 1) AND
(pdr.related_product_definition :=:
SELF.related_product_definition))
) = 1
END_ENTITY;
(*
Formal propositions

WR1: Thealternate_connectionidentification shall relatgproduct_definition instances that are also
related by aonnectionof_material or aconnection.of_facility .

5.2.3.6 assemblof facility

An assemblyof facility is a type ofassemblycomponentusageandproduct_definition that relates a
constituent facility to an assembled facility. This entity type satisfies the application specific information
requirements stated in clause 4.2.18 of this part of ISO 10303.

EXPRESSspecification

)
ENTITY assembly_of facility

SUBTYPE OF (assembly _component_usage,product_definition);
WHERE
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WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’;

WR2: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’;

WR3: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional definition’) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
functional definition’);

WR4: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional occurrence’) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'functional occurrence’);

END_ENTITY;
(*
Formal propositions

WR1: Therelating product_definition of anassemblyof facility shall be facility.
WR2: Therelated_product_definition of anassemblyof facility shall be a facility.

WR3: If the relating _product_definition of an assemblyof facility is a typical facility, then thee-
lated_product_definition shall be a typical facility.

WRA4: If the relating_product_definition of anassemblyof facility is a specific facility, then thee-
lated_product_definition shall be a specific facility.

Informal propositions

IP1: If the description of theassemblyof facility has the value ‘actual’, then tleessemblyof facility
exists or has existed.

IP2: If the description of the assemblyof facility has the value ‘intended’, then tlassemblyof -
facility is intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.7 assemblof_material

An assemblyof_material is a type ofassemblycomponentusageandproduct_definition that relates
a constituent material object to an assembled material object. This entity type satisfies the application
specific information requirements stated in clause 4.2.19 of this part of ISO 10303.

EXPRESSspecification

*)
ENTITY assembly_of material
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SUBTYPE OF (assembly_component_usage,product_definition);
WHERE

WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['physical definition’,’physical occurrence’;

WR2: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['physical definition’,’physical occurrence’;

WR3: (SELF\product_definition_relationship.

relating_product_definition.frame_of_reference.name <>
'physical definition’) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'physical definition’);
WR4: (SELF\product_definition_relationship.

relating_product_definition.frame_of_reference.name <>
'physical occurrence’) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'physical occurrence’);

END_ENTITY;

(*

Formal propositions

WR1: Therelating_product_definition of anassemblyof_material shall be a material object.
WR2: Therelated_product_definition of anassemblyof material shall be a material object.

WR3: If the relating product_definition of an assemblyof_ material is a typical material, then the
related_product_definition shall be a typical material.

WR4: If the relating _product_definition of an assemblyof_material is a specific material, then the
related_product_definition shall be a specific material.

Informal propositions

IP1: If the description of theassemblyof material has the value ‘actual’, then tteessemblyof_mat-
erial exists or has existed.

IP2: If the description of the assemblyof material has the value ‘intended’, then tlassemblyof -
material is intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.8 binaryobject.representation

A binary _object representationis a type ofrepresentation that provides references to externally de-
fined data that is binary in nature.

EXPRESSspecification
)
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ENTITY binary_object_representation
SUBTYPE OF (representation);
WHERE
WR1: SELF.context of items.context type = ’'binary object representation’;
WR2: SIZEOF (QUERY (item <* SELF.items |
NOT (
'PLANT_FUNCTIONAL_DATA.EXTERNALLY_DEFINED_REPRESENTATION_ITEM'’
IN TYPEOF (item)
) = 0;
END_ENTITY;
(*
Formal propositions

WR1: Thecontexttype of representation contextof abinary _object representationshall be ‘binary
object representation’

WR2: Everyitem in abinary _objectrepresentationshall be arexternally_defined.representation -
item.

5.2.3.9 clasof_activity

A classof_activity is a type ofgroup that is a class of activities. Activiteagtion or action_method)
are assigned to a class pilant_functional classof_activity assignment A classof activity may be
a standard_classof_activity or anexternally_defined.classof_activity. This entity type satisfies the
application specific information requirements stated in clause 4.2.24 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY class_of activity
SUPERTYPE OF (ONEOF (standard_class_of activity,
externally_defined_class_of activity))

SUBTYPE OF (group);
END_ENTITY;

(*

5.2.3.10 clas®f annotation_element

A classof_annotation_elementis a type ofgroup that is a class of annotation elements. Annota-
tion elements are assigned to a clasplant_functional _classof annotation_assignmentassignment.

A classof_annotation_elementmay be astandard_classof_annotation_elementor an externally_-
defined classof_annotation_element This entity type satisfies the application specific information re-
quirements stated in clause 4.2.25 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY class_of annotation_element
SUPERTYPE OF (ONEOF (standard_class_of annotation_element,
externally _defined_class_of annotation_element))
SUBTYPE OF (group);
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END_ENTITY;
(*

5.2.3.11 clas®f_annotation_elementassemblyconstraint

A classof_annotation_elementassemblyconstraint is a type ofgroup_relationship that specifies a
valid assembly between members of classes of annotation element. This entity type satisfies the applica-
tion specific information requirements stated in clause 4.2.141 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY class_of annotation_element_assembly constraint
SUPERTYPE OF (ONEOF (
externally_defined_class_of annotation_element_assembly_constraint))
SUBTYPE OF (group_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN
TYPEOF (SELF\group_relationship.relating_group);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN
TYPEOF (SELF\group_relationship.related_group);
END_ENTITY;
(*
Formal propositions

WR1: Therelating_group of a classof_annotation_elementassemblyconstraint shall be aclass-
of_annotation_element

WR2: Therelated_group of aclassof annotation_elementassemblyconstraint shall be aclassof -
annotation_element

5.2.3.12 clas®f annotation_elementconnectionconstraint

A classof_annotation_elementconnectionconstraint is a type ofgroup_relationship that specifies
a valid connection between members of classes of annotation element. This entity type satisfies the
application specific information requirements stated in clause 4.2.147 of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY class_of annotation_element_connection_constraint
SUPERTYPE OF (ONEOF (
externally_defined_class_of_annotation_element_connection_constraint))
SUBTYPE OF (group_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN
TYPEOF (SELF\group_relationship.relating_group);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN
TYPEOF (SELF\group_relationship.related_group);
END_ENTITY;
(*
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Formal propositions

WR1: Therelating_group of aclassof_annotation_elementconnectionconstraint shall be eclass-
of_annotation_element

WR2: Therelated_group of a classof_annotation_elementconnectionconstraint shall be aclass-
of_annotation_element

5.2.3.13 clas®of_annotation_elementpresentation of_facility constraint_-
assignment

A classof_annotation_elementpresentation.of_facility _constraint_assignmentis a type ofgroup._-
assignmentthat assigns alassof_annotation_elementto aclassof _facility to indicate that members
of the latter may be presented by members of the former.

EXPRESSspecification

*)

ENTITY class_of annotation_element_presentation_of facility _constraint_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF presented_facility class_item;

WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNNOTATION_ELEMENT’ IN

TYPEOF (SELF.assigned_group);

END_ENTITY;

(*

Attribute definitions

items: The set ofclassof facilty instances whose members may be presented by members of the as-
signedclassof_annotation_element

Formal propositions

WR1: Theassignedgroup of aclassof annotation_elementpresentation of_facility constraint_assign-
ment shall be aclassof_annotation_element

5.2.3.14 clas®f_annotation_elementpresentation of_material _constraint_-
assignment

A classof_annotation_elementpresentation.of_material _constraint_assignments a type ofgroup_-
assignmenthat assigns alassof_annotation_elementto aclassof_material to indicate that members
of the latter may be presented by members of the former.

EXPRESSspecification

)

ENTITY class_of annotation_element_presentation_of material_constraint_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF presented_material_class_item;

WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNNOTATION_ELEMENT’ IN

TYPEOF (SELF.assigned_group);
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END_ENTITY;
(*
Attribute definitions

items: The set ofclassof_material instances whose members may be presented by members of the
assignedlassof_annotation_element

Formal propositions

WR1: Theassignedgroup of aclassof_annotation_elementpresentation of_material _constraint_-
assignmentshall be aclassof_annotation_element

5.2.3.15 clas®f facility assemblyconstraint

A classof facility assemblyconstraint is a type ofproduct_category relationship specifies a valid
assembly between members of classes of facility. This entity type satisfies the application specific infor-
mation requirements stated in clause 4.2.142 of this part of ISO 10303.

EXPRESSspecification
%)
ENTITY class_of facility assembly constraint
SUPERTYPE OF (ONEOF (
externally_defined_class_of facility_assembly_ constraint))
SUBTYPE OF (product_category_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN
TYPEOF (SELF\product_category_relationship.category);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN
TYPEOF (SELF\product_category_relationship.sub_category);
END_ENTITY;
(*
Formal propositions

WR1: Thecategoryof a classof facility assemblyconstraint shall be aclassof facility .

WR2: Thesub categoryof aclassof facility .assemblyconstraint shall be eclassof facility .

5.2.3.16 clas®f facility connectionconstraint

A classof facility connection constraint is a type ofproduct_category relationship specifies a valid
connection between members of classes of facility. This entity type satisfies the application specific
information requirements stated in clause 4.2.148 of this part of ISO 10303.
EXPRESSspecification
)
ENTITY class_of facility _connection_constraint

SUPERTYPE OF (ONEOF (

externally_defined_class_of facility_connection_constraint))

SUBTYPE OF (product_category_relationship);
WHERE

WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN
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TYPEOF (SELF\product_category_relationship.category);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN
TYPEOF (SELF\product_category_relationship.sub_category);
END_ENTITY;
(*
Formal propositions

WR1: Thecategoryof aclassof_facility .connectionconstraint shall be eclassof_facility .

WR2: Thesub_categoryof aclassof_facility .connectionconstraint shall be eclassof_facility .

5.2.3.17 clas®f facility

A classof facility is a type ofproduct_categoryandcharacterized object that identifies the nature of

a facility. A classof_facility may be astandard_classof_facility or anexternally_defined.classof_-

facility . This entity type satisfies the application specific information requirements stated in clause 4.2.26
of this part of ISO 10303.

NOTE 1 — Aclassof facility is defined as aharacterized object so that properties may be associated with
the class.

EXPRESSspecification
)
ENTITY class_of facility
SUPERTYPE OF (ONEOF (standard_class_of facility,
externally_defined_class_of facility))
SUBTYPE OF (product_category, characterized_object);
END_ENTITY;
(*

5.2.3.18 clas®f information _content

A classof_information _content indicates either the nature of the information that a user may obtain
from aninformation _content, the language of thexformation _content, or the format of thenfor-
mation_content This entity type satisfies the application specific information requirements stated in
clause 4.2.27 of this part of ISO 10303.

EXPRESSspecification
)

ENTITY class_of_information_content
SUPERTYPE OF (ONEOF (standard_class_of information_content,
externally _defined_class_of information_content))

SUBTYPE OF (group);
WHERE

WR1: (SIZEOF (USEDIN (SELF, 'PLANT_FUNCTIONAL DATA. +
'PLANT_FUNCTIONAL_CLASS_OF INFORMATION_’ +
'CONTENT_ASSIGNMENT.ITEMS’)) +

SIZEOF (QUERY (gr <* USEDIN (SELF, 'PLANT_FUNCTIONAL DATA. +

'GROUP_RELATIONSHIP.RELATING_GROUP") |
(PLANT_FUNCTIONAL_DATA.CLASS OF_INFORMATION_CONTENT' IN
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TYPEOF (gr.related _group)))) +
SIZEOF (USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF_INFORMATION_CONTENT ' +
'LIBRARY_ASSIGNMENT.ITEMS’))
) >= 1
END_ENTITY;
(*
Formal propositions

WR1: aclassof.information content shall participate in at least ormtassof_information _content -
assignmentor as theelating _group in agroup_relationship where theelated_group is also aclass-
of_information _content, or in aplant_functional _classof_information _content library _assignment

5.2.3.19 clas®f_information _content.composition.constraint

A classof_information _content compaosition.constraint is a type ofgroup_relationship that specifies
a constraint on the composition dfassof_information _content. This entity type satisfies the applica-
tion specific information requirements stated in clause 4.2.146 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY class_of information_content_composition_constraint
SUBTYPE OF (group_relationship);
WHERE
WR1: 'PLANT_FUNCTION_SCHEMA.CLASS_OF_INFORMATION_CONTENT" IN
TYPEOF (SELF.relating_group);
WR2: 'PLANT_FUNCTION_SCHEMA.CLASS_OF_INFORMATION_CONTENT" IN
TYPEOF (SELF.related_group);
END_ENTITY;
(*
Attribute definitions

SELF\group_relationship.relating_group: Theinformation _contentthat is the whole in the associa-
tion.

SELF\group_relationship.related_group: Theinformation _contentthat is the part in the association.
Formal propositions

WR1: Therelating_group in aclassof_information _content. composition.constraint shall be aclass-
of_information _content

WR2: Therelated_group in aclassof_information _content. composition.constraint shall be aclass-
of_information _content

5.2.3.20 clas®f.involvement

A classof_involvementis a type ofgroup that is a class of involvements. Involvements are assigned to
a class bylant_functional _classof_involvementassignment A classof_involvementmay be sstan-
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dard_classof_involvementor aexternally_defined.classof_involvement This entity type satisfies the
application specific information requirements stated in clause 4.2.29 of this part of ISO 10303.

EXPRESSspecification
*)

ENTITY class_of_involvement
SUPERTYPE OF (ONEOF (standard_class of involvement,
externally_defined_class_of involvement))

SUBTYPE OF (group);
END_ENTITY;

(*

5.2.3.21 clas®f material

A classof material is a type ofproduct_catagory andcharacterized object that identifies the nature

of a material. Aclassof_material may be astandard_classof_material or anexternally_defined.-
classof material. This entity type satisfies the application specific information requirements stated in
clause 4.2.30 of this part of ISO 10303.

NOTE 1 — Aclassof_material is defined as &haracterized object so that properties may be associated
with the class.

EXPRESSspecification
*)
ENTITY class_of material
SUPERTYPE OF (ONEOF (standard_class_of material,
externally_defined_class_of_material))
SUBTYPE OF (product_category, characterized_object);
END_ENTITY;
(*

5.2.3.22 clas®f_material_assemblyconstraint

A classof_material_assemblyconstraint is a type ofproduct_category relationship that specifies a
valid assembly between members of classes of material. This entity type satisfies the application specific
information requirements stated in clause 4.2.143 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY class_of material_assembly constraint
SUPERTYPE OF (ONEOF (
externally_defined_class_of material_assembly_constraint))
SUBTYPE OF (product_category_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL" IN
TYPEOF (SELF\product_category_relationship.category);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL’ IN
TYPEOF (SELF\product_category_relationship.sub_category);
END_ENTITY;
(*
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Formal propositions

WR1: Thecategoryof aclassof_material_assemblyconstraint shall be eclassof_material.

WR2: Thesub_categoryof aclassof_material_assemblyconstraint shall be aclassof_material.

5.2.3.23 clas®f _material_connectionconstraint

A classof_material_connectionconstraint is a type ofproduct_category relationship that specifies
a valid connection between members of classes of material. This entity type satisfies the application
specific information requirements stated in clause 4.2.149 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY class_of material_connection_constraint
SUPERTYPE OF (ONEOF (
externally_defined_class_of material_connection_constraint))
SUBTYPE OF (product_category_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL" IN
TYPEOF (SELF\product_category_relationship.category);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL’ IN
TYPEOF (SELF\product_category_relationship.sub_category);
END_ENTITY;
(*
Formal propositions

WR1: Thecategoryof aclassof_material_connectionconstraint shall be eclassof_material.

WR2: Thesub_categoryof aclassof_material_connectionconstraint shall be eclassof_material.

5.2.3.24 clas®f property

A classof_property is a type ofgroup that is a class of properties. Properties are assigned to a class
by plant_functional _property _classificationassignment A classof_property may be astandard._-
classof_property or anexternally_defined classof_property. This entity type satisfies the application
specific information requirements stated in clause 4.2.31 of this part of ISO 10303.

EXPRESSspecification

)
ENTITY class_of property
SUPERTYPE OF (ONEOF (standard_class_of property,
externally_defined_class_of property))

SUBTYPE OF (group);
END_ENTITY;

(*
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5.2.3.25 clasof_substance

A classof_substanceis a type ofclassof material that indicates the nature, structure and state of a
substance that forms a material object. This entity type satisfies the application specific information
requirements stated in clause 4.2.32 of this part of ISO 10303.

EXPRESSspecification

)

ENTITY class_of substance
SUBTYPE OF (class_of material);

END_ENTITY;

(*

5.2.3.26 classificatiorof_classof_annotation_element

A classificationof_classof annotation_elementis a type ofgroup_relationship that associates@dass-
of_annotation_elementwith anotherclassof_annotation_element A classificationof_classof annotation.-
elementmay be astandard_classificationof_classof_annotation_elementor anexternally_defined.-
classificationof_classof_annotation_element This entity type satisfies the application specific infor-
mation requirements stated in clause 4.2.35 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY classification_of class_of annotation_element
SUPERTYPE OF (ONEOF (
externally_defined_classification_of class_of annotation_element))
SUBTYPE OF (group_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN
TYPEOF (SELF\group_relationship.relating_group);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN
TYPEOF (SELF\group_relationship.related_group);
END_ENTITY;
(*
Attribute definitions

SELF\group_relationship.relating_group: theclassof_annotation_elementto which a secondlass-
of_annotation_elementis assigned.

SELF\group_relationship.related_group: theclassof_annotation_elementthat is assigned.
Formal propositions

WR1: The relating_group of a classificationof_classof annotation_element shall be aclassof -
annotation_element

WR2: Therelated group of aclassification of_classof_annotation_elementshall be alassof annotation.-
element
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5.2.3.27 classificatiorof_classof_facility

A classificationof_classof facility is a type ofproduct_category relationship that associates@ass-

of facility with anotherclassof_facility. A classificationof_classof_facility may be astandard.-
classificationof _classof facility or anexternally_defined classificationof_classof facility . This en-

tity type satisfies the application specific information requirements stated in clause 4.2.36 of this part of
ISO 10303.

EXPRESSspecification
*)
ENTITY classification_of class_of facility
SUPERTYPE OF (ONEOF
(standard_classification_of class_of facility,
externally _defined_classification_of class_of facility))
SUBTYPE OF (product_category_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN
TYPEOF (SELF\product_category_relationship.category);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN
TYPEOF (SELF\product_category_relationship.sub_category);
END_ENTITY;
(*
Attribute definitions

SELF\product_category.relationship.category: theclassof_facility to which a secondlassof_facility
is assigned.

SELF\product_category.relationship.sub_category: theclassof_facility that is assigned.
Formal propositions

WR1: Thecategoryof aclassificationof_classof_facility shall be eclassof_facility .

WR2: Thesub_catagory of a classificationof_classof_facility shall be aclassof_facility .

5.2.3.28 classificatiorof_classof_material

A classificationof_classof _material is a type ofproduct _category relationship that associates@dass-
of_material with anotherclassof material. A classificationof_classof material may be astandard._-
classificationof_classof_material or anexternally_defined classificationof_classof_material. This

entity type satisfies the application specific information requirements stated in clause 4.2.37 of this part
of ISO 10303.

EXPRESSspecification

)

ENTITY classification_of class_of material
SUPERTYPE OF (ONEOF
(standard_classification_of class_of material,
externally_defined_classification_of_class_of_material))
SUBTYPE OF (product_category_relationship);

WHERE
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WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL" IN
TYPEOF (SELF\product_category_relationship.category);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL’ IN
TYPEOF (SELF\product_category_relationship.sub_category);
END_ENTITY;
(*
Attribute definitions
SELF\product_category.relationship.category: the classof_material to which a secondlassof_-
material is assigned.

SELF\product_category.relationship.sub_category: theclassof_material that is assigned.
Formal propositions
WR1: Thecategoryof aclassificationof_classof material shall be aclassof material.

WR2: Thesub_catagory of a classificationof_classof_material shall be eclassof_material.

5.2.3.29 classificatiorof_facility

A classificationof facility is product_related_product_categorythat associatesoduct that is a fa-
cility and aclassof facility and indicates that the facility is a member of the class. This entity type sat-
isfies the application specific information requirements stated in clause 4.2.38 of this part of ISO 10303.
EXPRESSspecification
%)
ENTITY classification_of facility
SUBTYPE OF (product_related product_category);
WHERE
WR1: SELF.name = ’classifier’;
WR2: SIZEOF (QUERY (pcr <* USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PRODUCT_CATEGORY_RELATIONSHIP.CATEGORY’) |
((pcr.name = ’'class assignment’) AND
(PLANT_FUNCTIONAL_DATA.CLASS OF_FACILITY" IN
TYPEOF (pcr.sub_category)))
) >= 1,
WRS3: SIZEOF (SELF.products) = 1;
WR4: SIZEOF (QUERY (pdf <* USEDIN (SELF.products[1],
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION_FORMATION.OF_PRODUCT) |

NOT (

SIZEOF (QUERY (pd <* USEDIN (pdf,
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION.FORMATION") |

NOT (

pd\product_definition.frame_of reference.name IN

[functional definition’,'functional occurrence’]

) =0

) = 0;

END_ENTITY;
(*
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Formal propositions

WR1: The name of thelassificationof_facility shall be 'classifier’.

WR2: The classificationof facility shall be thecategoryin at least ongroduct_category relation-
ship, which shall have the nhame 'class assignment’ and hagelasategoryaclassof facility .

WR3: Theclassificationof facility shall be related to exactly opeoduct.

WRA4: Theproduct that is related to thelassof facility shall be defined asfacility .
Informal propositions

IP1: If the description of the classificationof_facility has the value ‘actual’, then tleassification-
of facility exists or has existed.

IP2: If the description of theclassificationof_facility has the value ‘intended’, then thkassification-
of facility is intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_categoryentity data type.

5.2.3.30 classificatiorof_material

A classificationof_material is product_related_product_category that associates roduct that is a
material object and alassof_material and indicates that the material object is a member of the class.
This entity type satisfies the application specific information requirements stated in clause 4.2.42 of this
part of ISO 10303.

EXPRESSspecification
)
ENTITY classification_of material
SUBTYPE OF (product_related product_category);
WHERE
WR1: SELF.name = ’classifier’;
WR2: SIZEOF (QUERY (pcr <* USEDIN (SELF, 'PLANT_FUNCTIONAL DATA. +
'PRODUCT_CATEGORY_RELATIONSHIP.CATEGORY’) |
((pcr.name = ’'class assignment’) AND
(PLANT_FUNCTIONAL_DATA.CLASS OF MATERIAL' IN
TYPEOF (pcr.sub_category)))
) >= 1;
WRS3: SIZEOF (SELF.products) = 1;
WR4: SIZEOF (QUERY (pdf <* USEDIN (SELF.products[1],
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION_FORMATION.OF_PRODUCT) |

NOT (

SIZEOF (QUERY (pd <* USEDIN (pdf,
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION.FORMATION") |

NOT (

pd\product_definition.frame_of reference.name IN

['physical definition’,’physical occurrence’]

)) =0
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) =0
END_ENTITY;

(*
Formal propositions

WR1: The name of thelassificationof_material shall be 'classifier’.

WR2: Theclassificationof_material shall be thecategoryin at least on@roduct_category relation-
ship, which shall have the name 'class assignment’ and hagelasategoryaclassof material.

WR3: Theclassificationof_material shall be related to exactly ompeoduct.

WR4: Theproduct that is related to thelassof_material shall be defined as a material.

Informal propositions

IP1: If the description of theclassificationof_material has the value ‘actual’, then tloéassification-
of_material exists or has existed.

IP2: If the description of the classificationof_material has the value ‘intended’, then tlotassifica-
tion_of_material is intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_categoryentity data type.

5.2.3.31 collectionof_facility

A collection_of facility is a type ofproduct_definition_usageandproduct_definition that associates a

part with a whole facility, but does not indicate that the part has a particular role within the whole. This
entity type satisfies the application specific information requirements stated in clause 4.2.54 of this part
of ISO 10303.

EXPRESSspecification
*)
ENTITY collection_of facility
SUBTYPE OF (product_definition_usage,product_definition);
WHERE

WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’;

WR2: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’;

WR3: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional definition’) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
functional definition’);

WR4: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional occurrence’) OR
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(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'functional occurrence’);

END_ENTITY;
(*
Formal propositions

WR1: Therelating_product_definition of acollectionof_facility shall be a facility.
WR2: Therelated_product_definition of acollection of facility shall be facility.

WR3: If the relating_product_definition of a collection of facility is a typical facility, then thee-
lated_product_definition shall be a typical facility.

WRA4: If the relating _product_definition of a collection of facility is a specific facility, then thee-
lated_product_definition shall be a specific facility.

Informal propositions

IP1: If the description of thecollection of _facility has the value ‘actual’, then tlvellection_of facility
exists or has existed.

IP2: If the description of the collection of facility has the value ‘intended’, then tlwellection of -
facility is intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.32 collectionof_material

A collection of_material is a type ofproduct_definition_usageandproduct_definition that associates

a part with a whole material object, but does not indicate that the part has a particular role within the
whole. This entity type satisfies the application specific information requirements stated in clause 4.2.55
of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY collection_of material
SUBTYPE OF (product_definition_usage,product_definition);
WHERE

WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['physical definition’,’physical occurrence’;

WR2: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['physical definition’,’physical occurrence’;

WR3: (SELF\product_definition_relationship.

relating_product_definition.frame_of_reference.name <>
'physical definition’) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'physical definition’);
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WR4: (SELF\product_definition_relationship.

relating_product_definition.frame_of_reference.name <>
'physical occurrence’) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'physical occurrence’);

END_ENTITY;

(*

Formal propositions

WR1: Therelating_product_definition of acollection.of_material shall be a material.
WR2: Therelated_product_definition of a collection.of_material shall be a material.

WR3: If the relating_product_definition of a collection.of_material is a typical material, then the
related_product_definition shall be a typical material. item [WR4] If theelating _product_definition
of acollection.of_ material is a specific material, then tmelated_product_definition shall be a specific
material.

Informal propositions

IP1: If the description of thecollection.of_material has the value ‘actual’, then tlvellection_of_mat-
erial exists or has existed.

IP2: If the description of the collection of material has the value ‘intended’, then tleellection of -
material is intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.33 connectiorof_facility

A connectionof_facility is a type ofproduct_definition_relationship andproduct_definition that as-
sociates two facilities and indicates that one is connected to the other. This entity type satisfies the
application specific information requirements stated in clause 4.2.65 of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY connection_of facility
SUBTYPE OF (product_definition_relationship,product_definition);
WHERE

WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’;

WR2: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’;

WR3: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional definition’) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
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"functional definition’);

WR4: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional occurrence’) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'functional occurrence’);

WRS5: SELF.relating_product_definition.description =

SELF.related_product_definition.description;

END_ENTITY;
(*
Formal propositions

WR1: Therelating_product_definition of aconnectionof_facility shall be a facility.
WR2: Therelated_product_definition of a
. connectionof_facility shall be a facility.

WR3: If the relating_product_definition of a connectionof_facility is a typical facility, then thee-
lated_product_definition shall be a typical facility.

WRA4: If the relating_product_definition of a connectionof facility is a specific facility, then thee-
lated_product_definition shall be a specific facility.

WRS5: Therelating_product_definition and therelated_product_definition of a connection of facil-
ity shall have the same life-cycle stage (intended’ or 'actual’);

Informal propositions

IP1: If the description of the connectionof facility has the value ‘actual’, then tl@nnectionof -
facility exists or has existed.

IP2: If the description of theconnectionof facility has the value ‘intended’, then tbennectionof -
facility is intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.
sssclauseconnectiaf_material

A connectionof_material is a type ofproduct_definition_relationship andcharacterized object that
associates two materials and indicates that one is connected to the other. This entity type satisfies the
application specific information requirements stated in clause 4.2.66 of this part of ISO 10303.

NOTE 2 — Aconnectionof_material is defined as aharacterized object so that properties may be asso-
ciated with the connection.

EXPRESSspecification
*)
ENTITY connection_of material
SUBTYPE OF (product_definition_relationship,characterized_object);

WHERE
WR1: SELF\product_definition_relationship.
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relating_product_definition.frame_of reference.name IN
['physical definition’,’physical occurrence’;

WR2: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['physical definition’,’physical occurrence’;

WR3: (SELF\product_definition_relationship.

relating_product_definition.frame_of_reference.name <>
'physical definition’) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'physical definition’);
WR4: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'physical occurrence’) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of_reference.name =
'physical occurrence’);

WRS5: SELF.relating_product_definition.description =

SELF.related_product_definition.description;
END_ENTITY;
(*
Formal propositions

WR1: Therelating_product_definition of aconnectionof_material shall be a material.
WR2: Therelated_product_definition of a connectionof_material shall be a material.

WR3: If the relating_product_definition of a connectionof_material is a typical material, then the
related_product_definition shall be a typical material.

WR4: If the relating _product_definition of a connectionof_material is a specific material, then the
related_product_definition shall be a specific material.

WR5: Therelating _product_definition and therelated_product_definition of a connectionof_mat-
erial shall have the same life-cycle stage (intended’ or 'actual’);

Informal propositions

IP1: If the description of the connectionof material has the value ‘actual’, then tle®nnectionof -
material exists or has existed.

IP2: If the description of the connectionof_material has the value ‘intended’, then tltennection-
of_material is intended to exist in the future.

NOTE 3 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.34 connectiorshapeaspect
A connectionshapeaspectis a type ofshapeaspectthat identifies a feature of a material object that

participates in a connection of material objects. This entity type satisfies the application specific infor-
mation requirements stated in clause 4.2.90 of this part of ISO 10303.
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EXPRESSspecification
)
ENTITY connection_shape_aspect
SUBTYPE OF (shape_aspect);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_MATERIAL’ IN
TYPEOF (SELF.of_shape.definition);
END_ENTITY;
(*
Formal propositions

WR1: Theconnectionshapeaspectshall be an aspect of the shape @ismnectionof_material.

5.2.3.35 connectafeature_annotation_occurrence

A connector feature_annotation_occurrenceis a type ofannotation_occurrence that defines a con-
nector for anotheannotation_occurrence This entity type satisfies the application specific information
requirements stated in clause 4.2.67 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY connector_feature_annotation_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE
WR1: SIZEOF (QUERY (aor <* USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
"ANNOTATION_OCCURRENCE_RELATIONSHIP." +
'RELATED_ANNOTATION_OCCURRENCE)) |
'PLANT_FUNCTIONAL_DATA.POSSESSION_OF_CONNECTOR_FEATURE’ IN
TYPEOF (aor)
) >= 1,
END_ENTITY;
(*
Formal propositions

WR1: A connectorfeature_annotation_occurrenceshall be theelated_annotation_occurrenceof at
least ongoossessiorof_feature_connector.

5.2.3.36 directionrange_for connectorfeature

A direction _range_for _connectionfeature is a type ofmapped.item that specifies the range of orien-
tations for a connector feature.

EXPRESSspecification
)
ENTITY direction_range_for_connector_feature

SUBTYPE OF (mapped_item);
WHERE

WR1: 'PLANT_FUNCTIONAL_DATA.DIRECTION_RANGE_REPRESENTATION’

IN TYPEOF (SELF.mapping_source.mapped_representation);
WR2: 'PLANT_FUNCTIONAL_DATA.CONNECTOR_FEATURE_ANNOTATION_OCCURRENCE’

784



ISO/CD 10303-221(E)

IN TYPEOF (SELF.mapping_target);
END_ENTITY;

(*
5.2.3.37 directionrange_representation

A direction range_representationis a type ofrepresentationthat defines the range of orientations for
the connector feature of an annotation element.

EXPRESSspecification
*)
ENTITY direction_range_representation
SUBTYPE OF (representation);
WHERE
WR1: SIZEOF (SELF.items) = 2;
WR2: SIZEOF (QUERY (item <* SELF.items |
NOT ('PLANT_FUNCTIONAL_DATA.AXIS2_PLACEMENT_ 2D’
IN TYPEOF (item)
) = 0;
WR3: SIZEOF (QUERY (item <* SELF.items |
item\representation_item.name = ’from’
) =1
WR4: SIZEOF (QUERY (item <* SELF.items |
item\representation_item.name = 'to’
) =1
END_ENTITY;
(*
Formal propositions

WR1: A direction_range_representationshall have exactly two items.
WR2: Each item in airection_range_representationshall be araxis2placement2d.
WR3: Exactly one item in a@irection_range representationshall have the name ‘from’.

WR4: Exactly one item in @irection_range_representationshall have the name ‘to’.

5.2.3.38 externalsource product_definition _alias

An external_source product_definition_aliasis a type ofexternal_sourcethat provides a context for
identification and relates this context, through equality of attribute values, to an instapaloé€t_-
definition.

EXPRESSspecification

)

ENTITY external_source_product_definition_alias

SUBTYPE OF (external_source);

WHERE

WR1: SIZEOF (USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'EXTERNAL_IDENTIFICATION.SOURCE")) >= 1,
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END_ENTITY;
(*
Formal propositions

WR1: Everyexternal_source product_definition_alias shall be the source for at least oaeernal_-
identification.

5.2.3.39 externallydefined classof_activity

An external_classof_activity is a type ofclassof activity that is defined by reference to an external
source.

EXPRESSspecification
)
ENTITY externally _defined_class_of activity
SUBTYPE OF (class_of activity, externally _defined_item);
WHERE
WR1: SELF\group.name = SELF\externally defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: the name of thelassof_activity, as defined in the external source.
Formal propositions

WR1: the name of thelassof activity shall be given as specified in the external source.

5.2.3.40 externallydefined classof annotation element

An external_classof_annotation_elementis a type ofclassof_annotation_elementthat is defined by
reference to an external source.

EXPRESSspecification
)
ENTITY externally_defined_class_of annotation_element
SUBTYPE OF (class_of annotation_element, externally defined_item);
WHERE
WR1: SELF\group.name = SELF\externally defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: the name of thelassof_annotation_element as defined in the external source.
Formal propositions

WR1: the name of thelassof annotation_elementshall be given as specified in the external source.
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5.2.3.41 externallydefined classof annotation_elementassemblyconstr-
aint

An externally_defined. classof_annotation_elementassemblyconstraint is a type ottlassof_annotation.-
elementassemblyconstraint that is defined by reference to an external source.

EXPRESSspecification
)
ENTITY externally_defined_class_of annotation_element_assembly constraint

SUBTYPE OF (class_of annotation_element_assembly constraint,
externally_defined_item);

WHERE
WR1: SELF\group_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\group_relationship.name: the name of thelassof_annotation_elementassemblyconstraint,
as defined in the external source.

Formal propositions

WR1: the name of thelassof annotation_elementassemblyconstraint shall be given as specified
in the external source.

5.2.3.42 externallydefined classof annotation_elementconnectionconstr-
aint

An externally_defined. classof_annotation_elementconnectionconstraint is a type otclassof_annotation.-
elementconnectionconstraint that is defined by reference to an external source.

EXPRESSspecification
*)
ENTITY externally_defined_class_of_annotation_element_connection_constraint
SUBTYPE OF (class_of annotation_element_connection_constraint,
externally_defined_item);

WHERE
WR1: SELF\group_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\group_relationship.name: the name of thelassof_annotation_elementconnectionconstr-
aint, as defined in the external source.

Formal propositions

WR1: the name of thelassof_annotation_element connection constraint shall be given as specified
in the external source.
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5.2.3.43 externallydefined classof_facility .assemblyconstraint

An externally_defined classof facility .assemblyconstraint is a type ofclassof facility _ assembly-
constraint that is defined by reference to an external source.

EXPRESSspecification
)
ENTITY externally_defined_class_of facility_assembly constraint
SUBTYPE OF (class_of facility assembly constraint,
externally_defined_item);

WHERE
WR1: SELF\product category_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*

Attribute definitions

SELF\product_category.relationship.name: the name of thelassof_facility _assemblyconstraint,
as defined in the external source.

Formal propositions

WR1: the name of thelassof facility assemblyconstraint shall be given as specified in the external
source.

5.2.3.44 externallydefined classof facility connectionconstraint

An externally_defined classof _facility connectionconstraintis a type otlassof facility .connection-
constraint that is defined by reference to an external source.

EXPRESSspecification
)
ENTITY externally_defined_class_of facility_connection_constraint
SUBTYPE OF (class_of facility connection_constraint,
externally_defined_item);

WHERE
WR1: SELF\product category_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*

Attribute definitions

SELF\product_category.relationship.name: the name of thelassof_facility connectionconstraint,
as defined in the external source.

Formal propositions

WR1: the name of thelassof facility .connectionconstraint shall be given as specified in the external
source.
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5.2.3.45 externallydefined classof facility

An external_classof_facility is a type ofclassof_facility that is defined by reference to an external
source.

EXPRESSspecification
)
ENTITY externally_defined_class_of facility
SUBTYPE OF (class_of facility, externally defined_item);
WHERE
WR1: SELF\product_category.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\product_category.name: the name of thelassof_facility, as defined in the external source.
Formal propositions

WR1: the name of thelassof facility shall be given as specified in the external source.

5.2.3.46 externallydefined classof information _content

An external_classof_information _contentis a type ofclassof_information contentthat is defined by
reference to an external source.

EXPRESSspecification
*)
ENTITY externally_defined_class_of_information_content
SUBTYPE OF (class_of _information_content, externally defined_item);
WHERE
WR1: SELF\group.name = SELF\externally defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: the name of thelassof_information _content, as defined in the external source.

Formal propositions

WR1: the name of thelassof information _content shall be given as specified in the external source.

5.2.3.47 externallydefined classof involvement

An external_classof_involvementis a type ofclassof_involvementthat is defined by reference to an
external source.
EXPRESSspecification
*)
ENTITY externally_defined_class_of_involvement
SUBTYPE OF (class_of_involvement, externally_defined_item);
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WHERE
WR1: SELF\group.name = SELF\externally defined_item.item_id;
END_ENTITY;

(*
Attribute definitions

SELF\group.name: the name of thelassof_involvement, as defined in the external source.
Formal propositions

WR1: the name of thelassof_involvementshall be given as specified in the external source.

5.2.3.48 externallydefined classof material assemblyconstraint

An externally_defined classof _material assemblyconstraint is a type ofclassof_ material_assembly-
constraint that is defined by reference to an external source.

EXPRESSspecification
)
ENTITY externally_defined_class_of material_assembly constraint
SUBTYPE OF (class_of material_assembly constraint,
externally_defined_item);

WHERE
WR1: SELF\product category_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\product_category.relationship.name: the name of thelassof_material _assemblyconstraint,
as defined in the external source.

Formal propositions

WR1: the name of thelassof_material assemblyconstraint shall be given as specified in the external
source.

5.2.3.49 externallydefined classof material connectionconstraint

An externally_defined classof _material connectionconstraint is atype ofclassof_material_connection-
constraint that is defined by reference to an external source.

EXPRESSspecification
)
ENTITY externally_defined_class_of material_connection_constraint
SUBTYPE OF (class_of material_connection_constraint,
externally_defined_item);

WHERE
WR1: SELF\product category_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;

(*
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Attribute definitions

SELF\product_category.relationship.name: the name of thelassof_material_connectionconstr-
aint, as defined in the external source.

Formal propositions

WR1: the name of thelassof material _connectionconstraint shall be given as specified in the ex-
ternal source.

5.2.3.50 externallydefined classof material

An external_classof material is a type ofclassof_ material that is defined by reference to an external
source.

EXPRESSspecification
)
ENTITY externally _defined_class_of material
SUBTYPE OF (class_of material, externally_defined_item);
WHERE
WR1: SELF\product_category.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\product_category.name: the name of thelassof_material, as defined in the external source.
Formal propositions

WR1: the name of thelassof material shall be given as specified in the external source.

5.2.3.51 externallydefined classof_property

An external_classof_property is a type ofclassof _property that is defined by reference to an external
source.

EXPRESSspecification
)
ENTITY externally_defined_class_of property
SUBTYPE OF (class_of property, externally defined_item);
WHERE
WR1: SELF\group.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: the name of thelassof_property, as defined in the external source.
Formal propositions

WR1: the name of thelassof_property shall be given as specified in the external source.
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5.2.3.52 externallydefined classificationof _classof annotation element

An externally_defined classificationof_classof_annotation_elementis a type ofclassificationof_-
classof_annotation_elementthat is defined by reference to an external source.

EXPRESSspecification
)
ENTITY externally _defined_classification_of class_of annotation_element
SUBTYPE OF (classification_of class_of annotation_element,
externally_defined_item);

WHERE
WR1: SELF\group_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*

Attribute definitions

SELF\group_relationship.name: the name of thelassificationof_classof_annotation_element as
defined in the external source.

Formal propositions

WR1: the name of thelassificationof_classof annotation_elementshall be given as specified in the
external source.

5.2.3.53 externallydefined classificationof classof facility

An externally_defined classificationof_classof facility is a type ofclassificationof_classof facility
that is defined by reference to an external source.

EXPRESSspecification
)
ENTITY externally_defined_classification_of class_of facility
SUBTYPE OF (classification_of class_of facility,
externally_defined_item);

WHERE
WR1: SELF\product category_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*

Attribute definitions

SELF\product_category.relationship.name: the name of thelassificationof_classof_facility , as de-
fined in the external source.

Formal propositions

WR1: the name of theclassificationof classof facility shall be given as specified in the external
source.
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5.2.3.54 externallydefined classificationof _classof material

An externally_defined classificationof_classof material is a type ofclassificationof_classof mat-
erial that is defined by reference to an external source.

EXPRESSspecification
)
ENTITY externally_defined_classification_of class_of material
SUBTYPE OF (classification_of class_of material,
externally _defined_item);

WHERE
WR1: SELF\product category_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\product_category.relationship.name: the name of thelassificationof_classof_material, as
defined in the external source.

Formal propositions

WR1: the name of thelassificationof_classof material shall be given as specified in the external
source.

5.2.3.55 externallydefined facility .or_material

An externally_defined facility .or_material is a type ofproduct_definition that is defined in an exter-
nal source. Arexternally_defined facility or_material represents a facility or material object that is
described by reference to an external catalogue or library.

EXPRESSspecification
)

ENTITY externally defined_material_or_facility
SUBTYPE OF (product_definition,
externally_defined_item);

WHERE
WR1: SELF\product_definition.frame_of_reference.name IN
['physical definition’,’physical occurrence’,
functional definition’,'functional occurrence’];
WR2: SELF\product_definition.id = SELF\externally _defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\product_definition.id: the name of thexternally_defined facility .or_material, as defined in
the external source.

Formal propositions

WR1: An externally_defined facility .or_material is a facility or a material.
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WR2: the name of thexternally_defined.facility .or_material shall be given as specified in the exter-
nal source.

5.2.3.56 externallydefined.involvementin activity classconstraint

An external_involvementin _activity classconstraint is a type ofinvolvementin _activity classcon-
straint that is defined by reference to an external source.

EXPRESSspecification
*)
ENTITY externally_defined_involvement_in_activity class_constraint
SUBTYPE OF (involvement_in_activity class_constraint,
externally_defined_item);

WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.EXTERNALLY_DEFINED_CLASS_OF_ACTIVITY" IN
TYPEOF (SELF\group_relationship.relating_group);
WR2: 'PLANT_FUNCTIONAL_DATA.EXTERNALLY_DEFINED_CLASS_OF_INVOLVEMENT" IN
TYPEOF (SELF\group_relationship.related_group);
WR3: SELF\group_relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\group_relationship.name: the name of theénvolvementin_activity classconstraint, as de-
fined in the external source.

Formal propositions

WR1: Therelating_group of a standard_involvementin_activity _classconstraint shall be astan-
dard_classof_activity .

WR2: The related_group of a standard_involvementin_activity classconstraint shall be astan-
dard_classof_involvement

WR3: The name of théinvolvement.in _activity classconstraint shall be given as specified in the ex-
ternal source.

5.2.3.57 externallydefined recognizedprovision_of serviceaccording to -
class

An externally_defined recognized provision_of_serviceaccording_to_classis a type ofrecognized-
provision_of_servicethat is defined by reference to an external source.

EXPRESSspecification
*)
ENTITY externally_defined_recognized_provision_of service_according_to_class
SUBTYPE OF (recognized_provision_of service_according_to_class,
externally_defined_item);

WHERE
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WR1: SELF\product category relationship.name =
SELF\externally_defined_item.item_id;
END_ENTITY;
(*
Attribute definitions

SELF\product_category.relationship.name: the name of theecognizedprovision_of_service according -
to_class as defined in the external source.

Formal propositions

WR1: the name of theecognizedprovision_of serviceaccording to_classshall be given as specified
in the external source.

5.2.3.58 externallydefined representationitem

An externally_defined representation.item is a type ofrepresentation.item that is defined in an ex-
ternal source.

EXPRESSspecification
)
ENTITY externally_defined_representation_item
SUBTYPE OF (representation_item, externally defined_item);
WHERE
WR1: SIZEOF (QUERY (t <* TYPEOF (SELF) |
NOT (
(t LIKE *.REPRESENTATION_ITEM") OR
(t LIKE *.EXTERNALLY_DEFINED_ITEM") OR
(t LIKE *.EXTERNALLY_DEFINED_ REPRESENTATION_ITEM)
) = 0;
END_ENTITY;
(*
Formal propositions

WR1: An externally_defined representationitem shall not be combined with any other types in its
instantiation.

5.2.3.59 facilityport

A facility _port is a type ofproduct_definition that enables a flow of energy, load, process material or
signal to or from another facility. This entity type satisfies the application specific information require-
ments stated in clause 4.2.68 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY facility_port
SUBTYPE OF (product_definition);
WHERE
WR1: SIZEOF (QUERY (pdr <* USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PRODUCT_DEFINITION_RELATIONSHIP.RELATED PRODUCT_DEFINITION’) |
'PLANT_FUNCTIONAL_DATA.POSSESSION_OF_FACILITY_PORT’ IN
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TYPEOF (pdr)
) >= 1;
WR2: SELF\product_definition.frame_of_reference.name IN
[functional definition’,'functional occurrence’;
END_ENTITY;
(*
Formal propositions

WR1: A facility port shall be theelated product_definition in at least ongoossessiorof facility -
port.

WR2: A facility _port shall be a facility
Informal propositions

IP1: If the description of thefacility port has the value ‘actual’, then tHacility port exists or has
existed.

IP2: If the description of the facility _port has the value ‘intended’, then tlfecility _port is intended
to existin the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition entity data type.

5.2.3.60 informationcontentrepresentation

An information _content representationis a type ofrepresentationthat consists of textual and numeric
items, or references to such items. ldformation _content representationrepresents information con-
tent, as defined in clause 4.2.98 of this part of ISO 10303.

EXPRESSspecification

)

ENTITY information_content_representation
SUBTYPE OF (representation);

WHERE
WR1: SIZEOF (QUERY (item <* SELF.items |

NOT (SIZEOF (TYPEOF (item *

[[PLANT_FUNCTIONAL DATA.DESCRIPTIVE_REPRESENTATION_ITEM’,
'PLANT_FUNCTIONAL_DATA.MEASURE_REPRESENTATION_ITEM,
'PLANT_FUNCTIONAL_DATA.PLANT_FUNCTIONAL_NUMERIC_OPERATOR’,
'PLANT_FUNCTIONAL_DATA." +
'EXTERNALLY_DEFINED REPRESENTATION_ITEM]

) >=1

) = 0;

WR2: SELF.context of items.context_type = 'information content’;
END_ENTITY;
(*
Formal propositions

WR1: Each of thatems of aninformation _content representationshall be adescriptive represent-
ation_item, ameasurerepresentation.item, aplant_functional_numeric_operator, or anexternally -
defined representation.item.
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WR2: The contexttype of the representation.context of an information _content representation
shall be ‘information content’.

Informal propositions

IP1: Eachexternally_defined.representation that is an item in annformation _content.represent-
ation shall provide a reference to an external source of textual or numeric information.

5.2.3.61 inheritanceeffectivity

An inheritance_effectivity is a type ofproduct_definition_effectivity that identifies an inheritance be-
tween associations. This entity type satisfies the application specific information requirements stated in
clause 4.2.99 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY inheritance_effectivity
SUBTYPE OF (product_definition_effectivity);
WHERE
WR1: SELF\product_definition_effectivity.usage.
relating_product_definition.frame_of reference.name IN
[functional definition’, 'functional occurrence’,
'physical definition’, 'physical occurrence’];
WR2: SELF\product_definition_effectivity.usage.
related_product_definition.frame_of reference.name IN

[functional definition’, 'functional occurrence’,

'physical definition’, 'physical occurrence’];
WR3: SIZEOF (TYPEOF (SELF.usage) *

[[PLANT_FUNCTIONAL DATA.PRODUCT_DEFINITION_VERSION’,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_ALTERNATIVE’,
'PLANT_FUNCTIONAL_ DATA.PRODUCT_DEFINITION_DERIVATIONT) = 1,

END_ENTITY;
(*
Formal propositions

WR1: The relating_product_definition of the product_definition _relationship to which theinheri-
tance effectivity applies shall be a facility or a material.

WR2: The related_product_definition of the product_definition _relationship to which theinheri-
tance effectivity applies shall be a facility or a material.

WR3: The product_definition _relationship to which theinheritance_effectivity applies shall be a
product_definition version, product_definition _alternative, or product_definition _derivation.

5.2.3.62 involvemeniin_activity _classconstraint_group

An involvement.in _activity classconstraint_group is a type ofinvolvementin _activity classconstr-
aint andgroup, that identifies afnvolvement.in _activity classconstraint as theassignedgroup of a
plant_functional _involvement of _activity _in_activity classconstraint_group. This entity type partic-
ipates in satisfying the requirement stated in 4.2.152.
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EXPRESSspecification
)
ENTITY involvement_in_activity class_constraint_group
SUBTYPE OF (involvement_in_activity class_constraint, group);
WHERE
WR1: SIZEOF (USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_INVOLVEMENT_OF' +
'OBJECT_IN_ACTIVITY_CLASS_CONSTRAINT’ +
'ASSIGNMENT.ASSIGNED_GROUP?)) >= 1;

END_ENTITY;
(*
Formal propositions

WR1: Eachinvolvementin _activity constraint_group shall be theassignedgroup in at least one
plant_functional _involvement of_object in_activity classconstraint_assignment

5.2.3.63 involvemenin _activity _classconstraint

An involvementin _activity classconstraint is a type ofgroup_relationship that associates eass-
of_activity and aclassof_involvement, and indicates that an involvement that is a member oflidues -
of_involvementis valid for an activity that is a member of tiekassof_activity. This entity type satisfies
the application specific information requirements stated in clause 4.2.151 of this part of ISO 10303.

An involvementin _activity classconstraint many be a Arstandard_involvementin _activity class-
constraint or anexternally_defined.involvementin _activity _classconstraint.

EXPRESSspecification
*)
ENTITY involvement_in_activity class_constraint
SUBTYPE OF (group_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN
TYPEOF (SELF.relating_group);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INVOLVEMENT’ IN
TYPEOF (SELF.related_group);
END_ENTITY;
(*
Formal propositions

WR1: Therelating_group of aninvolvement.in_activity classconstraint shall be aclassof_activity .

WR2: Therelated_group of aninvolvement.in _activity classconstraint shall be alassof_involvement

5.2.3.64 orientationof_material

An orientation_of_material is a type ofshapeaspectandshapeaspectrelationship that describes the
orientation of one material with respect to another. This entity type satisfies the application specific
information requirements stated in clause 4.2.116 of this part of ISO 10303.

EXPRESSspecification
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)

ENTITY orientation_of material

SUBTYPE OF (shape_aspect, shape_aspect_relationship);
END_ENTITY;

(*

5.2.3.65 orientationof_resourcefor facility

An orientation _of_resource for facility is a type ofshapeaspectandshapeaspectrelationship that
describes the orientation of one facility with respect to another. This entity type satisfies the application
specific information requirements stated in clause 4.2.117 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY orientation_of resource_for_facility

SUBTYPE OF (shape_aspect, shape_aspect_relationship);
END_ENTITY;

(*

5.2.3.66 pageconnector

A pageconnectoris a type ofannotation_occurrence This entity type satisfies the application specific
information requirements stated in clause 4.2.121 of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY page_connector

SUBTYPE OF (annotation_occurrence);
END_ENTITY;

(*

5.2.3.67 phasef material

A phaseof_material is a type ofclassof_material that defines the solid, liquid, or gaseous phase
of a material. This entity type satisfies the application specific information requirements stated in
clause 4.2.123 of this part of ISO 10303.

EXPRESSspecification

)

ENTITY phase_of material
SUBTYPE OF (class_of material);

END_ENTITY;

(*

5.2.3.68 placedeffectivity

A placed effectivity is a type ofeffectivity andcharacterized object that is used to identify aaffec-
tivity that is characterized by thmint in space at which thagffectivity applies.
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EXPRESSspecification
)
ENTITY placed_effectivity
SUBTYPE OF (effectivity, characterized_object);
WHERE
WR1: SIZEOF (USEDIN (SELF ,PLANT_FUNCTIONAL_DATA. +
'PROPERTY_DEFINITION.DEFINITION)) = 1;
WR2: SIZEOF (QUERY (pd <* USEDIN (SELF ,PLANT_FUNCTIONAL_DATA. +
'PROPERTY_DEFINITION."” +
'DEFINITION’) |
NOT (SIZEOF (USEDIN (pd, 'PLANT_FUNCTIONAL_DATA. +
'PROPERTY_DEFINITION_REPRESENTATION.’ +
'DEFINITION?)) = 1

) = 0;
WR3: SIZEOF (QUERY (pd <* USEDIN (SELF PLANT_FUNCTIONAL DATA. +
'PROPERTY_DEFINITION." +
'DEFINITION’) |
NOT (
SIZEOF (QUERY (pdr <* USEDIN (SELF , 'PLANT_FUNCTIONAL_DATA. +
'PROPERTY_DEFINITION_' +
'REPRESENTATION.DEFINITION’) |
NOT (
(SIZEOF (pdr.used_representation.items = 1)) AND
(PLANT_FUNCTIONAL_DATA.POINT" IN
TYPEOF (pdr.used_representation.items[1]))
) =0
) = 0;
END_ENTITY;
(*
Formal propositions
WR1: Eachplaced effectivity shall be related to exactly ompeoperty _definition.

WR2: Eachproperty _definition that is related to @laced effectivity shall be related to exactly one
property _definition_representation

WR3: Eachrepresentation that is related, througlproperty _definition_representation and prop-
erty _definition, to aplaced effectivity shall have exactly one item that igaint.

5.2.3.69 plantfunctional action_identification _context assignment

A plant_functional _action_identification_context assignmentis a type ofaction_assignmentthat as-
sociates amction with one or more instances ekternal_source such that thection then provides a
valid context for an external identification.

EXPRESSspecification
*)
ENTITY plant_functional_action_identification_context_assignment

SUBTYPE OF (action_assignment);
items: SET [1:?] OF identification_context_item;
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WHERE
WR1: SIZEOF (QUERY (item <* SELF.items |
NOT (SIZEOF (USEDIN (item, 'PLANT_FUNCTIONAL_DATA. +
'EXTERNAL_IDENTIFICATION.SOURCE)) >= 1

) =0;

END_ENTITY;

(*

Attribute definitions

items: the set ofexternal_sourceinstances for which the assignadtion provides a valid context for
identification.

Formal propositions

WR1: Every external_source that is an item in gplant_functional _action_identification _context -
assignmentshall be the source for at least cewdernal_identification.

5.2.3.70 plantfunctional activity .input _information content classconstr-
aint_assignment

A plant_functional _activity _input _information _content classconstraint_assignmenis a type ofgroup_-
assignmenthat associates a set of one or more plamictional classof_objectdescriptionconstraint-
assignment to alassof_activity. This entity type satisfies the application specific information require-
ments stated in clause 4.2.163 of this part of ISO 10303, in the case where the purpose of the input is a
class of activity.
EXPRESSspecification
*)
ENTITY plant_functional_activity _input_information_content_class_constraint_assignment

SUBTYPE OF (group_assignment);

items : SET [1:?] OF input_output_information_content_description_item;
WHERE

WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN

TYPEOF (SELF\group_assignment.assigned_group);

END_ENTITY;
(*
Attribute definitions

items: The set ofplant_functional _classof_object description_constraint_assignments that are as-
sociated with a&lassof_activity .

Formal propositions

WR1: The assignedgroup of a plant_functional _activity input _information _content classconstr-
aint_assignmentshall be eclassof_activity .

5.2.3.71 plantfunctional activity input _information content constraint -
assignment

A plant_functional _activity .input _information _content constraint_assignmentis a type ofaction_-
assignmentthat associates a set of one or mplant_functional classof_object description_constr-
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aint_assignmento anaction. This entity type satisfies the application specific information requirements
stated in clause 4.2.163 of this part of ISO 10303, in the case where the purpose of the input is a specific
activity.
EXPRESSspecification
)
ENTITY plant_functional_activity_input_information_content_constraint_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF input_output_information_content_description_item;
END_ENTITY;
(*
Attribute definitions

items: The set ofplant_functional _classof_object description_constraint_assignments that are as-
sociated with araction.

5.2.3.72 plantfunctional activity input _property classconstraint_assign-
ment

A plant_functional _activity .input_property _classconstraint_assignmentis a type ofgroup_assign-
mentthat associates a set of one or mpl@nt_functional _recognizedpossessiorof_property _assigment

to aclassof_activity. This entity type satisfies the application specific information requirements stated
in clause 4.2.164 of this part of ISO 10303, in the case where the purpose of the input is a class of activity.

EXPRESSspecification
)
ENTITY plant_functional_activity _input_property_class_constraint_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF input_output property possession_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN
TYPEOF (SELF\group_assignment.assigned_group);
END_ENTITY;
(*
Attribute definitions

items: The set oplant_functional recognized possessiorof_property _assigmens that are associated
with a classof_activity .

Formal propositions

WR1: Theassignedgroup of a Aplant_functional _activity .input _property _classconstraint_assign-
ment shall be aclassof_activity .

5.2.3.73 plantfunctional _activity _input _property _constraint_assignment

A plant_functional _activity _input _property _constraint_assignmentis a type ofaction_.assignment

that associates a set of one or mplent_functional _recognizedpossessiorof_property _assigmento

anaction. This entity type satisfies the application specific information requirements stated in clause 4.2.164
of this part of ISO 10303, in the case where the purpose of the input is a specific activity.
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EXPRESSspecification

)

ENTITY plant_functional_activity _input_property constraint_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF input_output property possession_item;

END_ENTITY;

(*

Attribute definitions

items: The set oplant_functional recognized possessiorof_property _assigmens that are associated
with anaction.

5.2.3.74 plantfunctional _activity _output_information _content classconstr-
aint_assignment

A plant_functional _activity output_information _content classconstraint_assignmenis a type ofgroup -
assignmenthat associates a set of one or more plamictional classof_objectdescriptionconstraint-
assignment to alassof_activity. This entity type satisfies the application specific information require-
ments stated in clause 4.2.165 of this part of ISO 10303, in the case where the purpose of the outputis a
class of activity.
EXPRESSspecification
9
ENTITY plant_functional_activity output_information_content_class_constraint_assignment

SUBTYPE OF (group_assignment);

items : SET [1:?] OF input_output_information_content_description_item;
WHERE

WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN

TYPEOF (SELF\group_assignment.assigned_group);

END_ENTITY;
(*
Attribute definitions

items: The set ofplant_functional _classof_object description_constraint_assignments that are as-
sociated with alassof_activity .

Formal propositions

WR1: Theassignedgroup of aplant_functional _activity _output_information _content classconstr-
aint_assignmentshall be eclassof_activity .

5.2.3.75 plantfunctional activity output_information content.constraint -
assignment

A plant_functional _activity output_information content constraint_assignmentis a type ofaction_-
assignmentthat associates a set of one or mplant_functional classof_object description_constr-
aint_assignmento anaction. This entity type satisfies the application specific information requirements
stated in clause 4.2.165 of this part of ISO 10303, in the case where the purpose of the output is a specific
activity.
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EXPRESSspecification

)

ENTITY plant_functional_activity output_information_content_constraint_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF input_output_information_content_description_item;

END_ENTITY;

(*

Attribute definitions

items: The set ofplant_functional _classof_object description_constraint_assignments that are as-
sociated with araction.

5.2.3.76 plantfunctional _activity _output_property _classconstraint_assign-
ment

A plant_functional _activity output_property _classconstraint_assignments a type ofgroup_assign-
mentthat associates a set of one or mpl@nt_functional _recognizedpossessiorof_property _assigment
to aclassof_activity. This entity type satisfies the application specific information requirements stated
in clause 4.2.166 of this part of ISO 10303, in the case where the purpose of the output is a class of
activity.
EXPRESSspecification
9
ENTITY plant_functional_activity output_property class_constraint_assignment

SUBTYPE OF (group_assignment);

items : SET [1:?] OF input_output property possession_item;
WHERE

WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN

TYPEOF (SELF\group_assignment.assigned_group);

END_ENTITY;

(*
Attribute definitions

items: The set oplant_functional recognized possessiorof_property _assigmens that are associated
with a classof_activity .

Formal propositions

WR1: Theassignedgroup of aplant_functional _activity output_property _classconstraint_assign-
ment shall be aclassof_activity .

5.2.3.77 plantfunctional _activity _output_property _constraint_assignment

A plant_functional _activity output_property _constraint_assignmentis a type ofaction.assignment

that associates a set of one or mplent_functional _recognizedpossessiorof_property _assigmento

anaction. This entity type satisfies the application specific information requirements stated in clause 4.2.166
of this part of ISO 10303, in the case where the purpose of the output is a specific activity.

EXPRESSspecification
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*

)

ENTITY plant_functional_activity output_property constraint_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF input_output property possession_item;

END_ENTITY;

(*

Attribute definitions

items: The set oplant_functional recognized possessiorof_property _assigmens that are associated
with anaction.

5.2.3.78 plantfunctional _activity performer_assignment

A plant_functional _activity performer _assignmentis a type ofaction_assignmentthat relates an Ac-
tivity (see 4.2.7) to gerson, organization, or product_definition, where the involvement of the object
is as the Performer (see annex M, instance 537).

EXPRESSspecification
)
ENTITY plant_functional_activity performer_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF activity_performer_item;
WHERE
WR1: SIZEOF (QUERY (pd <* QUERY (item <* SELF.items |
(PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF (item))) |
NOT (pd\product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,
'physical definition’,’physical occurrence’]
) = 0;
END_ENTITY;
(*
Attribute definitions

items: the set operson organization, or product_definition instances that are involved in the Activity
as Performer.

Formal propositions

WR1: Eachproduct_definition that is assigned bypant_functional _activity performer _assignment
shall be a Facility (see 4.2.89) or a Material (see 4.2.110).

5.2.3.79 plantfunctional _approval_assignment

A plant_functional _approval_assignmentis a type ofapproval_assignmentthat assigns aapproval

to a set oproduct_definition, classof_material, classof facility , action, action_method, or classof -

activity . This entity type satisfies the application specific information requirements stated in clause 4.2.16
of this part of ISO 10303.

EXPRESSspecification
)

ENTITY plant_functional_approval_assignment
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SUBTYPE OF (approval_assignment);
items : SET [1:?] OF approval item;
WHERE
WR1: SELF.role.description IN ['actual’, 'intended’];
END_ENTITY;
(*
Attribute definitions

items: the set of itens that are assigned tcegproval.
Formal propositions

WR1: Everyplant_functional _approval_assignmentshall be described as either ‘actual’ or ‘intended’.

5.2.3.80 plantfunctional approval effectivity assignment

A plant_functional _approval_effectivity _assignmentis a type ofeffectivity_assignmentthat assigns

set of one or morplant_functional _approval_assignmento aprocessor_processrelationship_effectivity.
This assignment defines an effectivity for the approval. This entity type satisfies the application specific
information requirements stated in clause 4.2.103 of this part of ISO 10303, in the case where activity is
check (approval).

EXPRESSspecification
*)
ENTITY plant_functional_approval_effectivity_assignment
SUBTYPE OF (effectivity_assignment);
items : SET [1:?] OF approval_effectivity_item;
WHERE
WR1: ('PLANT_FUNCTIONAL_DATA. +
'PROCESS OR_PROCESS RELATIONSHIP_EFFECTIVITY") IN
TYPEOF (SELF.assigned_effectivity);
END_ENTITY;
(*
Attribute definitions

items: The set ofplant_functional _approval_assignmentthat is assigned torocessor_processrel-
ationship_effectivity.

Formal propositions

WR1: Theassignedeffectivity of aplant_functional approval_effectivity assignmenthall be gro-
cessor_processrelationship_effectivity.

5.2.3.81 plantfunctional _assessebject activity assignment

A plant_functional _assesseabbject activity _assignmenis a type ofaction_assignmenthat relates an
Assess (see annex M, instance 1) Activity to any object, where the involvement of the object is as the
Assessedbject (see annex M, instance 530).

EXPRESSspecification
)

ENTITY plant_functional_assessed_object_activity assignment
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SUBTYPE OF (action_assignment);
items : SET [1:?] OF approval_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Assess’)
) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Assess’)
) = 1
END_ENTITY;
(*
Attribute definitions

items: the set ofapproval_items that are involved in the Assess Activity.

Formal propositions

WR1: The action that is assigned by plant_functional _assesseabject activity assignmentshall
be classified as an ‘Assess’ Activity, or thetion_method of the action that is assigned byptant_-
functional _assesseabbject activity assignmentshall be classified as an ‘Assess’ Activity.

5.2.3.82 plantfunctional_assessmenpurpose activity _assignment

A plant_functional _assessmenpurpose activity assignmentis a type ofaction_assignmentthat re-
lates an Assess (see annex M, instance 1) Activity taaion, action_.method, or classof activity,
where the involvement of the object is as the Assessmpergose (see annex M, instance 531).

EXPRESSspecification
)
ENTITY plant_functional_assessment_purpose_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF assessment_purpose_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Assess’)

) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
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'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Assess’)
) =1
END_ENTITY;

(*
Attribute definitions

items: the set ofaction, action_method, or classof activity instances that are involved in the Assess
Activity.

Formal propositions

WR1: The action that is assigned by plant_functional assessmenpurpose activity assignment
shall be classified as an ‘Assess’ Activity, or taetion_.method of the action that is assigned by a
plant_functional_assessmenpurpose activity .assignmentshall be classified as an ‘Assess’ Activity.

5.2.3.83 plantfunctional _assessmentesult_activity assignment

A plant_functional _assessmentesult_activity _assignments a type ofaction_assignmenthat relates
an Assess Activity to ameffectivity, where the involvement of the object is as the Assessmesuit
(see annex M, instance 532).

EXPRESSspecification
)
ENTITY plant_functional_assessment_result_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF assessment_result_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Assess’)

) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Assess’)
) =1
END_ENTITY;
(*
Attribute definitions

items: the set ofeffectivity instances that are involved in the Assess Activity.
Formal propositions
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WR1: Theactionthat is assigned by plant_functional_ assessmentesult_activity assignmentshall
be classified as an ‘Assess’ Activity, or thetion_method of the action that is assigned by plant_-
functional _assessmentesult_activity assignmentshall be classified as an ‘Assess’ Activity.

5.2.3.84 plantfunctional classof_activity _assignment

A plant_functional _classof_activity assignments a type ofgroup_assignmentwhich assigns a set of
activities toclassof_activity in order to classify them. This entity type satisfies the application specific
information requirements stated in clause 4.2.33 of this part of ISO 10303.

EXPRESSspecification

)

ENTITY plant_functional_class_of activity _assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF class_of activity item;

END_ENTITY;

(*

Attribute definitions

items: the set of activities that are assigned to ¢hessof_activity .

5.2.3.85 plantfunctional classof annotation_elementassignment

A plant_functional classof_annotation_elementassignmentis a type ofgroup_assignmentassigns

a set of annotation elements tackssof_annotation_elementin order to classify them. This entity

type satisfies the application specific information requirements stated in clause 4.2.34 of this part of
ISO 10303.

EXPRESSspecification
*)
ENTITY plant_functional_class_of annotation_element_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF annotation_element_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’
in TYPEOF (SELF.assigned_group);
END_ENTITY;
(*
Attribute definitions

items: the set of annotation elements that are assigned td&lseof annotation_element
Formal propositions

WR1: Theassignedgroup of aplant_functional classof_annotation_elementassignmentshall be a
classof_annotation_element
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5.2.3.86 plantfunctional _classof_annotation_elementlibrary _assignment

A plant_functional _classof_annotation_elementlibrary _assignmentassigns a set alassof_annotation_-
elementto a library of such items. This entity type satisfies the application specific information require-
ments stated in clause 4.2.46 of this part of ISO 10303, in the case where the collection is used as library.

EXPRESSspecification
*)
ENTITY plant_functional_class_of_annotation_element_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of_annotation_element_library_item;
WHERE
WR1: SELF.frame_of_reference.library_reference =
'class of annotation element library’;
END_ENTITY;
(*
Attribute definitions

items: The set of one or morelassof_annotation_elemens which are assigned to a library.
Formal propositions

WR1: Thelibrary _segmenttype of the library shall be ‘class of facility library’.

5.2.3.87 plantfunctional _classof_facility _library _assignment

A plant_functional classof facility library _assignmentassigns a set aflassof facility to a library
of such items. This entity type satisfies the application specific information requirements stated in
clause 4.2.54 of this part of ISO 10303, in the case where the collection is used as library.

EXPRESSspecification
)
ENTITY plant_functional_class_of facility library assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of facility library_item;
WHERE
WR1: SELF.frame_of_reference.library_reference =
‘class of facility library’;
END_ENTITY;
(*
Attribute definitions

items: The set of one or morelassof_facility s which are assigned to a library.
Formal propositions

WR1: Thelibrary _segmenttype of the library shall be ‘class of facility library’.

5.2.3.88 plantfunctional classof information content assignment

A plant_functional _classof_information content assignmentis an association betweerrgpresent-
ation_contextand aclassof_information _content, that indicates theepresentation.contextis a mem-
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ber of the class. Eactepresentationthat shares suchra@presentation contextis a representation of
information content. This is indicated by specifying ttentext type of the representation context

to be ‘information content’. This entity type satisfies the application specific information requirements
stated in clause 4.2.39 of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY plant_functional_class_of_information_content_assignment
SUBTYPE of (group_assignment);
items : SET [1:?] OF information_content_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INFORMATION_CONTENT
IN TYPEOF (SELF.assigned_group);
WR2: SIZEOF (QUERY (i <* SELF.items |
NOT (i\representation_context.context_type =
'information content’)
) = 0;
END_ENTITY;
(*
Attribute definitions

items: The set ofrepresentation contexts that are assigned tagaoup to classify them as belonging to
aclassof_information _content

Formal propositions

WR1: Theassignedgroup of a plant_functional _classof_information _content.assignmentshall be
aclassof_information _content

WR2: Eachrepresentation contentin theitems set shall have theontext type ‘information content’.

5.2.3.89 plantfunctional classof_information _content library _assignment

A plant_functional classof_information _contentlibrary _assignments a type ofibrary _assignment
assigns a set aflassof_information _content to a library of such items. This entity type satisfies the
application specific information requirements stated in clause 4.2.49 of this part of ISO 10303, the case
where the collection is a library.

EXPRESSspecification
*)
ENTITY plant_functional_class_of_information_content_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of_information_content_library_item;
WHERE
WR1: SELF.frame_of_reference.library_reference =
‘class of information content library’;
END_ENTITY;
(*
Attribute definitions

items: The set of one or morelassof_information _contents which are assigned to a library.
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Formal propositions

WR1: Thelibrary _segmenttype of the library shall be ‘class of information content library’.

5.2.3.90 plantfunctional classof information _held by _information carrier -
assignment

A plant_functional _classof_information _held_by_information _carrier _assignmentis an association
between groduct_definition and aclassof_information _content, that indicates thproduct_definition

is a member of the class. Each sychduct_definition is a facility or a material that is an information
carrier. This assignment classifies the information carrier by the the type of information content that it
carries or may carry. This entity type satisfies the application specific information requirements stated in
clause 4.2.28 of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY plant_functional_class_of_information_held_by_information_carrier_assignment
SUBTYPE of (group_assignment);
items : SET [1:?] OF information_carrier_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INFORMATION_CONTENT
IN TYPEOF (SELF.assigned_group);
WR2: SIZEOF (QUERY (i <* SELF.items |
NOT ((i\product_definition.
frame_of reference\application_context_element.name IN
[functional definition’, 'functional occurrence’,
'physical definition’, 'physical occurrence’]) AND
(i\product_definition.
frame_of reference\application_context_element.
frame_of_reference[l].name = ’information holder’)
) = 0;
END_ENTITY;
(*
Attribute definitions

items: The set ofproduct_definitions that are assigned togaoup to classify them as belonging to a
classof_information _content

Formal propositions

WR1: Theassignedgroup of aplant_functional classof_information _held_by_information _carrier _-
assignmentshall be aclassof_information _content

WR2: Eachproduct_definition in theitems set shall be a facility or a material that plays the role of an
information carrier.

5.2.3.91 plantfunctional classof involvementassignment

A plant_functional classof_involvement assignmentis a type ofgroup_assignmentwhich assigns a
set of involvements tolassof_involvementin order to classify them. The following involvements may
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be classifiedprocessproduct_associationprocessproperty _associationplant_functional _organization -
assignment andplant_functional person.assignment This entity type satisfies the application specific
information requirements stated in clause 4.2.40 of this part of ISO 10303.
EXPRESSspecification
*)
ENTITY plant_functional_class_of involvement_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF class_of_involvement_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INVOLVEMENT’ IN
TYPEOF (SELF.assigned_group);
WR2: SIZEOF (QUERY (pfoa <* QUERY (item <* SELF.items |
'PLANT_FUNCTIONAL_DATA.PLANT_FUNCTIONAL_ORGANIZATION_ASSIGNMENT
IN TYPEOF (item)) |
NOT (
SIZEOF (QUERY (org_item <* pfoa.items |
NOT (PLANT_FUNCTIONAL_DATA.ACTION_RESOURCE’' IN TYPEOF (org_item))
) =0)
) =0
WR3: SIZEOF (QUERY (pfpa <* QUERY (item <* SELF.items |
'PLANT_FUNCTIONAL_DATA.PLANT_FUNCTIONAL_PERSON_ASSIGNMENT’
IN TYPEOF (item)) |
NOT (
SIZEOF (QUERY (per_item <* pfpa.items |
NOT (PLANT_FUNCTIONAL_DATA.ACTION_RESOURCE’' IN TYPEOF (per_item))
) =0)
) =0
END_ENTITY;
(*
Attribute definitions

items: the set of involvements that are assigned tadlagsof_involvement
Formal propositions

WR1: Theassignedgroup of aplant_functional classof_involvementassignmentshall be aclass-
of_involvement

WR2: Eachplant_functional _organization.assignmentthat is classed as an involvement shall be the
assignment of anrganization to anaction_resource

WR2: Eachplant_functional _person assignmenthat is classed as an involvement shall be the assign-
ment of apersonto anaction_resource

5.2.3.92 plantfunctional classof_material library _assignment

A plant_functional _classof material library _assignmentassigns a set aflassof material to a li-
brary of such items. This entity type satisfies the application specific information requirements stated in
clause 4.2.55 of this part of ISO 10303, in the case where the collection is used as library.

EXPRESSspecification

813



ISO/CD 10303-221(E)

*
)
ENTITY plant_functional_class_of _material_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of material_library_item;
WHERE
WR1: SELF.frame_of_reference.library_reference =
‘class of material library’;
END_ENTITY;
(*
Attribute definitions

items: The set of one or morelassof_materials which are assigned to a library.
Formal propositions

WR1: Thelibrary _segmenttype of the library shall be ‘class of material library’.

5.2.3.93 plantfunctional classof_object description_constraint_assignment

A plant_functional _classof_object description_constraint_assignmenis a type ofgroup_assignment

that assigns &lassof_information _content to a classof_facility, classof_material or a classof_-
activity , and defines a constraint on the uséndérmation _contentfor description. This entity type sat-

isfies the application specific information requirements stated in clause 4.2.150 of this part of ISO 10303.

EXPRESSspecification

)

ENTITY plant_functional_class_of object_description_constraint_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF described_item;

WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INFORMATION_CONTENT

IN TYPEOF (SELF.assigned_group);

END_ENTITY;

(*

Attribute definitions

items: The set ofclassof_material, classof_facility , or classof_activity that are assigned togroup
as describable by @assof_information _content

Formal propositions

WR1: Theassignedgroup of aplant_functional classof_object description_constraint_assignment
shall be aclassof_information _content

5.2.3.94 plantfunctional classof_property library _assignment

A plant_functional _classof_property _library _assignmentis a type oflibrary _assignment that as-
signs a set of one or mootassof_property to a library of such items.

This entity type satisfies the application specific information requirements stated in clause 4.2.51 of this
part of ISO 10303, in the case where the collection is used as library.

EXPRESSspecification
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*)
ENTITY plant_functional_class_of property_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of property_library_item;
WHERE
WR1: SELF.frame_of_reference.library_reference =
‘class of property library’;
END_ENTITY;
(*
Attribute definitions

items: The set of one or morelassof_property s which are assigned to a library.
Formal propositions

WR1: Thelibrary _segmenttype of the library shall be ‘class of property library’.

5.2.3.95 plantfunctional context for _hierarchy_action_assignment

A plant_functional _context for _hierarchy _action_assignmentis a type ofaction_assignmentthat as-

signs amction to a set of one or morproduct_definition, to identify theaction as providing context

for the hierarchy of which thproduct_definition is the root. This entity type satisfies the application
specific information requirements stated in clause 4.2.183 and clause 4.2.184 of this part of ISO 10303,
in the case where the context for the hierarchy is a class of activity.

EXPRESSspecification
)
ENTITY plant_functional_context_for_hierarchy_action_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF hierarchy_context_item;
WHERE
WR1: SIZEOF (QUERY (item <* SELF.items |
NOT (
SIZEOF (QUERY (pdr <* USEDIN (item,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATING_PRODUCT_DEFINITION) |
'PLANT_FUNCTIONAL_DATA.SPECIFIED_HIGHER_USAGE_OCCURRENCE’ IN
TYPEOF (pdr)

) >= 1
) =0;

END_ENTITY;

(*

Attribute definitions

items: The set ofproduct_definition which is assigned to aaction.
Formal propositions

WR1: Each of thétems of a plant_functional _context for _hierarchy action_assignmentshall be the
relating _product_definition of aspecifiedhigher_usageoccurrence

815



ISO/CD 10303-221(E)

5.2.3.96 plantfunctional context for _hierarchy_group_assignment

A plant_functional context for _hierarchy_group_assignmentis a type ofgroup_assignmentthat as-

signs aclassof_activity to a set of one or morproduct_definition, to identify theclassof_activity as
providing context for the hierarchy of which tireoduct_definition is the root. This entity type satisfies

the application specific information requirements stated in clause 4.2.183 and clause 4.2.184 of this part
of ISO 10303, in the case where the context for the hierarchy is a class of activity.

EXPRESSspecification
)
ENTITY plant_functional_context_for_hierarchy_group_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF hierarchy_context_item;
WHERE
WR1: SIZEOF (QUERY (item <* SELF.items |
NOT (
SIZEOF (QUERY (pdr <* USEDIN (item,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATING_PRODUCT_DEFINITION’) |
'PLANT_FUNCTIONAL_DATA.SPECIFIED_HIGHER_USAGE_OCCURRENCE’ IN
TYPEOF (pdr)
) >=1
) = 0;
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN
TYPEOF (SELF\group_assignment.assigned_group);
END_ENTITY;
(*
Attribute definitions

items: The set ofproduct_definition which is assigned to elassof_activity .
Formal propositions

WR1: Each of thatems of a plant_functional _context for _hierarchy _group_assignmentshall be the
relating _product_definition of aspecifiedhigher_usageoccurrence

WR2: Theassignedgroup of a plant_functional _contextfor _hierarchy _group_assignmentshall be
aclassof_activity .

5.2.3.97 plantfunctional context for _hierarchy_organization_assignment

A plant_functional _contextfor __organization.organization_assignmentis a type oforganization.-
assignmentthat assigns anrganization to a set of one or moneroduct_definition, to identify theor-
ganizationas providing context for the hierarchy of which frduct_definition is the root. This entity

type satisfies the application specific information requirements stated in clause 4.2.183 and clause 4.2.184
of this part of ISO 10303, in the case where the context for the hierarchy is a class of activity.

EXPRESSspecification

*)

ENTITY plant_functional_context_for_hierarchy_organization_assignment
SUBTYPE OF (organization_assignment);
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items : SET [1:?] OF hierarchy_context_item;
WHERE
WR1: SIZEOF (QUERY (item <* SELF.items |
NOT (
SIZEOF (QUERY (pdr <* USEDIN (item,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATING_PRODUCT_DEFINITION’) |
'PLANT_FUNCTIONAL_DATA.SPECIFIED_HIGHER_USAGE_OCCURRENCE’ IN
TYPEOF (pdr)
) >=1
) = 0;
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN
TYPEOF (SELF\organization_assignment.assigned_organization);
END_ENTITY;
(*
Attribute definitions

items: The set ofproduct_definition which is assigned to elassof_activity .
Formal propositions

WR1: Each of thétems of a plant_functional _context for _hierarchy organization_.assignmentshall
be therelating product_definition of a specifiedhigher_usageoccurrence

WR2: Theassignedorganization of aplant_functional _context for _hierarchy_organization_assign-
ment shall be aclassof_activity .

5.2.3.98 plantfunctional data record name assignment

A plant_functional _data_record_name. assignmentis a type ofname assignmentwhich assigns a
name to a set of one or more data records.

EXPRESSspecification

)

ENTITY plant_functional_data_record_name_assignment
SUBTYPE OF (name_assignment);
items : SET [1:?] OF named_item;

END_ENTITY;

(*

Attribute definitions

items: The set of one or moneamed.itemsto which a name is assigned.

5.2.3.99 plantfunctional _designreferenceactivity _assignment

A plant_functional _designreference activity assignmentis a type ofaction_assignmentthat relates

a Design (see annex M, instance 2 Activity to any object, where the object is referenced by the Design
Activity.

EXPRESSspecification
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*
)
ENTITY plant_functional_design_reference_activity _assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF design_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Design’)
) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Design’)
) = 1
END_ENTITY;
(*
Attribute definitions

items: the set ofdesignitem instances that is referenced by the Design Activity.

Formal propositions

WR1: Theaction that is assigned by plant_functional _designreference activity assignmentshall
be classified as a ‘Design’ Activity, or thection_-method of the action that is assigned by plant_-
functional _designreference activity assignmentshall be classified as a ‘Design’ Activity.

5.2.3.100 plantfunctional _designresult_activity assignment

A plant_functional _designresult_activity assignmentis a type ofaction.assignmentthat relates a
Design (see annex M, instance 2 Activity to any object, where the object is the result of the Design
Activity.
EXPRESSspecification
*)
ENTITY plant_functional_design_result_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF design_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Design’)

) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
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'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Design’)
) =1
END_ENTITY;
(*

Attribute definitions

items: the set ofdesignitem instances that is the result of the Design Activity.
Formal propositions

WR1: Theaction that is assigned by plant_functional _designresult_activity assignmentshall be
classified as a ‘Design’ Activity, or thaction_-method of the action that is assigned by plant_-
functional _designresult_activity assignmentshall be classified as a ‘Design’ Activity.

5.2.3.101 plantfunctional _effectivity _assignment

A plant_functional _effectivity_assignmentis a type ofeffectivity_assignmentthat defines the begin-
ning or end of an item. This entity type satisfies the application specific information requirements stated
in clause 4.2.21 of this part of ISO 10303.

EXPRESSspecification

%)

ENTITY plant_functional_effectivity _assignment
SUBTYPE OF (effectivity_assignment);
items : SET [1:?] OF effectivity item;

WHERE
WR1: SELF.assigned_effectivity.id IN

[beginning’, 'end?;

END_ENTITY;

(*

Attribute definitions

items: The set of items that are associated with a beginning or end effectivity.
Formal propositions

WR1: Theid of the assignedeffectivity shall be one of the values ‘beginning’ or ‘end’, to indicate
whether the effectivity defines the initiation of an item or its termination.

5.2.3.102 plantfunctional _enumeratedproperty _in_classof_property _assignment

An plant_functional_enumerated property _in_classof_property _assignmenis atype ofgroup_assign-
ment that associates a set of instancepi@iperty _definition andaction_property to aclassof_prop-
erty as being an enumerated instances that are members of the class.

The meaning of this association is defined in clause 4.2.87 of this part of ISO 10303.
EXPRESSspecification

)
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ENTITY plant_functional_enumerated_property_in_class_of property _assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF class_of property_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_PROPERTY’ IN
TYPEOF (SELF.assigned_group);
WR2: SIZEOF (QUERY (prop <* QUERY (item <* SELF.items |
'PLANT_FUNCTIONAL_DATA.PROPERTY_DEFINITION’ IN
TYPEOF (item)) |
NOT (
SIZEOF (USEDIN (prop, 'PLANT_FUNCTIONAL DATA. +
'PROPERTY_DEFINITION_REPRESENTATION.DEFINITION’)) > 0
) = 0;
WRS3: SIZEOF (QUERY (prop <* QUERY (item <* SELF.items |
'PLANT_FUNCTIONAL_DATA.ACTION_PROPERTY" IN
TYPEOF (item)) |
NOT (
SIZEOF (USEDIN (prop, 'PLANT_FUNCTIONAL DATA. +
'ACTION_DEFINITION_REPRESENTATION.PROPERTY’)) > 0
) = 0;
END_ENTITY;
(*
Attribute definitions

items: The set ofproperty _definition andaction_property that are members of thiassof_property .

Formal propositions

WR1: The assignedgroup of a plant_functional_enumerated property _in_classof_property shall
be aclassof_property .

WR2: Eachproperty _definition that is enumerated as a member of ¢tressof_property shall have a
representation

WR3: Eachaction_property that is enumerated as a member of tessof_property shall have a
representation

5.2.3.103 plantfunctional group_identification_context assignment

A plant_functional _group_identification_context assignmentis a type ofaction_assignmentthat as-
sociates @lassof_activity with one or more instances ekternal_source such that thelassof_activity
then provides a valid context for an external identification.

EXPRESSspecification
*)
ENTITY plant_functional_group_identification_context_assignment
SUBTYPE OF (group_assignment);
items: SET [1:?] OF identification_context_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN
TYPEOF (SELF.assigned_group);
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WR2: SIZEOF (QUERY (item <* SELF.items |
NOT (SIZEOF (USEDIN (item, 'PLANT_FUNCTIONAL_DATA. +
'EXTERNAL_IDENTIFICATION.SOURCE)) >= 1
) =0;
END_ENTITY;
(*
Attribute definitions

items: the set ofexternal_sourceinstances for which the assigngbup provides a valid context for
identification.

Formal propositions

WR1: Theassignedgroup of everyplant_functional group_identification _contextassignmentshall
be aclassof_activity .

WR2: Every external_source that is an item in gplant_functional_group_identification_context -
assignmentshall be the source for at least cewdernal_identification.

5.2.3.104 plantfunctional .identification _assignment

A plant_functional _identification_assignmentis a type ofidentification_assignmentthat assigns a
textual identifier to anydentified_item.

EXPRESSspecification
)
ENTITY plant_functional_identification_assignment
SUBTYPE OF (identification_assignment);
item : identified_item;
END_ENTITY;
(*
Attribute definitions

items: theidentified_item instance to which an identifier is assigned.

5.2.3.105 plantfunctional _information _carrier _description_assignment

A plant_functional .information _carrier _description_assignmentis a type ofdocumentreference

that assigns a document to a product data item such that the former is descriptive of the |pttert A
functional .information _carrier _description_assignmentmay be a plant_functional _information _-

carrier _definition _assignmenir a plant_functional .information _carrier _reference.assignment This

entity type satisfies the application specific information requirements stated in clause 4.2.80 of this part
of ISO 10303.

EXPRESSspecification

*)

ENTITY plant_functional_information_carrier_description_assignment
SUPERTYPE OF (ONEOF
(plant_functional_information_carrier_definition_assignment,

plant_functional_information_carrier_reference_assignment))
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SUBTYPE OF (document_reference);
items : SET [1:?] OF described_item;
WHERE
WR1: SIZEOF (USEDIN (SELF\document_reference.assigned_document,
'PLANT_FUNCTIONAL_SCHEMA.PRODUCT_DEFINITION_* +
'WITH_ASSOCIATED _DOCUMENTS.DOCUMENTATION_IDS")) >= 1;
END_ENTITY;
(*
Attribute definitions

items: The set of product data items that are described by a document.
Formal propositions

WR1: The assigneddocument of a plant_functional _.information _carrier _description_assignment
shall participate in at least ompeoduct_definition _with _associateddocuments

5.2.3.106 plantfunctional information carrier definition_assignment

A plant_functional .information _carrier _definition _assignmenis a type ofplant_functional _information _-
carrier _description_assignmentwhere the description is definitional in nature. This entity type fulfils
the application specific information requirements stated in clause 4.2.73 of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY plant_functional_information_carrier_definition_assignment
SUBTYPE OF (plant_functional_information_carrier_description_assignment);
END_ENTITY;

(*

5.2.3.107 plantfunctional information carrier referenceassignment

A plant_functional .information _carrier _reference.assignmenis a type ofplant_functional _information _-
carrier _description_assignmentwhere the description is referential in nature. This entity type fulfils
the application specific information requirements stated in clause 4.2.160 of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY plant_functional_information_carrier_reference_assignment
SUBTYPE OF (plant_functional_information_carrier_description_assignment);
END_ENTITY;
(*

5.2.3.108 plantfunctional _information _content.description_assignment

A plant_functional _information _content description_assignmentis a type ofdocument reference
that assigns a document to a product data item such that the former is descriptive of the |pttert A
functional .information _content.description_assignmentmay be a plant_functional _information _-
content definition_assignmenir a plant_functional _information _content reference assignment This
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entity type satisfies the application specific information requirements stated in clause 4.2.79 of this part
of ISO 10303.

EXPRESSspecification

*)

ENTITY plant_functional_information_content_description_assignment
SUPERTYPE OF (ONEOF
(plant_functional_information_content_definition_assignment,

plant_functional_information_content_reference_assignment))
SUBTYPE OF (document_reference);
items : SET [1:?] OF described_item;

WHERE

WR1: SIZEOF (USEDIN (SELF\document_reference.assigned_document,
'PLANT_FUNCTIONAL_SCHEMA.PRODUCT_DEFINITION_' +
'WITH_ASSOCIATED _DOCUMENTS.DOCUMENTATION_IDS")) >= 1;

END_ENTITY;

(*

Attribute definitions

items: The set of product data items that are described by a document.
Formal propositions

WR1: The assigneddocument of a plant_functional_information _content.description_assignment
shall participate in at least ompeoduct_definition _with _associateddocuments

5.2.3.109 plantfunctional information content definition_assignment

A plant_functional .information _content definition _assignmenis a type ofplant_functional _information _-
content.description_assignmentwhere the description is definitional in nature. This entity type fulfils
the application specific information requirements stated in clause 4.2.73 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY plant_functional_information_content_definition_assignment

SUBTYPE OF (plant_functional_information_content_description_assignment);
END_ENTITY;

(*

5.2.3.110 plantfunctional information content referenceassignment

A plant_functional .information _content reference.assignmenis a type ofplant_functional .information _-
content.description_assignmentwhere the description is referential in nature. This entity type fulfils
the application specific information requirements stated in clause 4.2.160 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY plant_functional_information_content_reference_assignment

SUBTYPE OF (plant_functional_information_content_description_assignment);
END_ENTITY;

(*
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5.2.3.111 plantfunctional _inheritance _exclusionassignment

A plant_functional inheritance_exclusionassignments a type ofeffectivity _assignmenthat excludes
a set of one or more items from arheritance_effectivity. This entity type satisfies the application spe-
cific information requirements stated in clause 4.2.88 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY plant_functional_inheritance_exclusion_assignment
SUBTYPE OF (effectivity_assignment);
items : SET [1:?] OF inherited_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.INHERITANCE_EFFECTIVITY' IN
TYPEOF (SELF.assigned_effectivity);
END_ENTITY;
(*
Attribute definitions

items: The set of associations that are excluded.
Formal propositions

WR1: The assignedeffectivity of a plant_functional_inheritance_exclusionassignmentshall be a
inheritance_effectivity.

5.2.3.112 plantfunctional inheritance_inclusion_assignment

A plant_functional inheritance_inclusion_assignments a type ofkffectivity_assignmenthatincludes
a set of one or more items from amheritance_effectivity. This entity type satisfies the application
specific information requirements stated in clause 4.2.97 of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY plant_functional_inheritance_inclusion_assignment
SUBTYPE OF (effectivity_assignment);
items : SET [1:?] OF inherited_item;
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.INHERITANCE_EFFECTIVITY' IN
TYPEOF (SELF.assigned_effectivity);
END_ENTITY;
(*
Attribute definitions

items: The set of associations that are included.
Formal propositions

WR1: The assignedeffectivity of a plant_functional_inheritance_inclusion_assignmentshall be a
inheritance_effectivity.
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5.2.3.113 plantfunctional involvement constraint_assignment

A plant_functional _involvement constraint_assignmentis a type ofgroup_assignmentthat assigns
a set ofclassof_ material or classof facility to aclassof_involvement This entity type satisfies the
application specific information requirements stated in clause 4.2.153 of this part of ISO 10303.
EXPRESSspecification
)
ENTITY plant_functional_involvement_constraint_assignment

SUBTYPE OF (group_assignment);

items : SET [1:?] OF involved_class_item;
WHERE

WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INVOLVEMENT’ IN

TYPEOF (SELF.assigned_group);

END_ENTITY;
(*
Attribute definitions

items: The set otlassof material or classof facility that are associated withctassof_involvement
Formal propositions

WR1: Theassignedgroup of aplant_functional _involvement. constraint_assignmenthall be aclass-
of_involvement

5.2.3.114 plantfunctional _involvement of_object.in_activity classconstr-
aint_assignment

A plant_functional .involvement of object in_activity classconstraint_assignmenis a type ofgroup_-
assignmentthat assigns a set afassof_material or classof_facility to ainvolvementin_activity -
classconstraint_group. In conjunction with theénvolvement.in _activity constraint_group entity type
(see 5.2.3.62), this entity type participates in satisfying the requirement stated in 4.2.152.
EXPRESSspecification
E)NTITY plant_functional_involvement_of object in_activity class_constraint_assignment

SUBTYPE OF (group_assignment);

items : SET [1:?] OF involved_class_item;
WHERE

WR1: ('PLANT_FUNCTIONAL_DATA. +

INVOLVEMENT _IN_ACTIVITY_CLASS_CONSTRAINT_GROUP’) IN
TYPEOF (SELF.assigned_group);

END_ENTITY;
(*
Attribute definitions

items: The set otlassof_material orclassof_facility that are assigned to amvolvementin_activity _-
classconstraint_group.

Formal propositions

WR1: Theassignedgroup of aplant_functional _involvementof_object.in_activity _classconstraint._-
assignmentshall be arinvolvement.in _activity classconstraint_group.
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5.2.3.115 plantfunctional _numeric_operator

A plant_functional _numeric_operator is a type ofqualified_representation.item that allows the qual-

ification of a numeric value. This qualification allows tlepresentationitem to specify items that are

equal to, greater than, greater than or equal to, less than, less than or equal to, or not equal to, some
specified value. This entity type satisfies the application specific information requirements stated in
clause 4.2.111 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY plant_functional_numeric_operator
SUBTYPE OF (qualified_representation_item);
WHERE
WR1: SIZEOF (SELF.qualifiers) = 1,
WR2: 'PLANT_FUNCTIONAL_DATA.TYPE_QUALIFIER’ IN
TYPEOF (SELF.qualifiers[1]);
WRS3: SELF.qualifiers[1]\type_qualifier.name IN
[=, >, >=, <, <=, <S>,
END_ENTITY;
(*
Formal propositions

WR1: Theplant_functional_numeric_operator shall have one qualifier.
WR2: This qualifier shall be &ype_qualifier.

WR3: The name of the qualifier shall be™, “>", >=", “<” “<=" or “<>",

Attribute value definitions:

Table 29 states the meaning of each of the standard values of the qualifier.

Table 29 — Standard data for plant functional numeric_operator qualifiers

= |equalto
> | greater than
>= | greater than or equal to
< |lessthan

<= | less than or equal to
<> | not equal to

5.2.3.116 plantfunctional _organization_assignment

A plant_functional _organization_assignmentassigns anrganization to one or morg@roduct_definition,
product_category, product_definition _relationship, external_sourceor action_resource

NOTE 1 — This entity satisfies the requirements for information about the roles played by an Organization
stated in clause 4.2 of this part of ISO 10303, as follows:
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the maintainer in a Maintenana#_identificationscheme (see 4.2.109);

the Performer (see annex M, instance 537) of an Assess (see annex M, instance 1) or Design (see an-
nex M, instance 2) Activity (see 4.2.7);

the controller in a Contrabf_informationcontentby_organization (see 4.2.69);
the owner in a Ownershipf_materialby_organization (see 4.2.120);

the owner in a Ownershipf_intellectualpropertyby_organization (see 4.2.119);
the custodian in a Custodyf_materialby_organization (see 4.2.70);

the operator in an Operatiasf_facility by_organization (see 4.2.113);

an object that provides the context for a Hieraraiycompositionof_facility (see 4.2.92) or a Hierar-
chy_of_compositionof_material (see 4.2.93);

an Identificationcontextobject (see 4.2.185.1) providing a context for an Identificatibobjectby_-
informationcontent (see 4.2.96).

EXPRESSspecification

)
ENTITY

plant_functional_organization_assignment

SUBTYPE OF (organization_assignment);

items : SET [1:?] OF organization_item;
WHERE
WR1: plant_functional_organization_correlation (SELF);
WR2: SIZEOF (QUERY (pd_item <* QUERY (item <* SELF.items |
(CPLANT_FUNCTIONAL_DATA.PRODUCT_ DEFINITION' IN TYPEOF (item))
AND (SELF.role.name = ’context for hierarchy’)) |
NOT (
SIZEOF (QUERY (pdr <* USEDIN (pd_item,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATING_PRODUCT_DEFINITION’) |
'PLANT_FUNCTIONAL_DATA.SPECIFIED_HIGHER_USAGE_OCCURRENCE’ IN
TYPEOF (pdr)
) >=1
) = 0;
WR3: SIZEOF (QUERY (ex_item <* QUERY (item <* SELF.items |
(PLANT_FUNCTIONAL_DATA.EXTERNAL_SOURCE’ IN TYPEOF (item))) |
NOT (
SIZEOF (USEDIN (ex_item, 'PLANT_FUNCTIONAL_DATA. +
'EXTERNAL_IDENTIFICATION.SOURCE")) >= 1
) = 0;
END_ENTITY;
(*
Attribute definitions

items: The set ofproduct_definition, product_category, product_definition _relationship, external_-
sourceor action_resourceinstances which are assigned toaganization.
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Formal propositions

WR1: The plant_functional _data organization_correlation function that correlates roles aofrgani-
zations with elements of product data shall be satisfied.

WRZ2: If the item is aproduct_definition and the role is ‘context for hierarchy’ then tipeoduct -
definition shall be theelating _product_definition of at least onepecifiedhigher_usageoccurrence

WR3: If the item is anexternal_source then theexternal_sourceshall be the source of at least one
external_identification.

5.2.3.117 plantfunctional _personassignment

A plant_functional _person assignments a type ofperson assignmenthat assigns personto a set of
one or moreaction_resource This entity type satisfies the following requirements as stated in clause4.2
of this part of ISO 10303:
— identification of a person as the provider of resources for design or check activities.
EXPRESSspecification
)
ENTITY plant_functional_person_assignment
SUBTYPE OF (person_assignment);
items : SET [1:?] OF person_item;
WHERE
WR1: plant_functional_person_correlation (SELF);
END_ENTITY;
(*
Attribute definitions

items: The set of one or moraction_resourceto which apersonis assigned.
Formal propositions

WR1: The plant_functional _data_person.correlation function that correlates roles of persons with
elements of product data shall be satisfied.

5.2.3.118 plantfunctional presenteditem with _association

A plant_functional presenteditem with _associationis a type ofpresenteditem that identifies the as-

pects of product data within the scope of this part of ISO 10303 that may be presented with associativity
to a given presentation element. This entity type satisfies the application specific information require-
ments stated in clause 4.2.135 of this part of ISO 10303, in the case where the annotation element is a
curve, symbol, fill area or text.

EXPRESSspecification
*)
ENTITY plant_functional_presented_item_with_association

SUBTYPE OF (presented_item);
items : SET [1:?] OF item_for_presentation;
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WHERE
WR1: SIZEOF (USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PRESENTED_ITEM_REPRESENTATION.ITEM")) >= 1;
WR2: SIZEOF (QUERY (pir <* USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PRESENTED_ITEM_REPRESENTATION.ITEM’) |
NOT ('PLANT_FUNCTIONAL_DATA.PRESENTATION_WITH_ASSOCIATION’
IN TYPEOF (pir.presentation)
) = 0;
WR3: SIZEOF (QUERY (pd <* QUERY (item <* SELF.items |
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’
IN TYPEOF (item)) |
NOT (
pd\product_definition.frame_of reference.name IN
[functional definition’, 'functional occurrence’,
'physical definition’, 'physical occurrence’]
) = 0;
END_ENTITY;
(*
Attribute definitions

items: The items that are presented.
Formal propositions

WR1: Theplant_functional presenteditem_with _associationshall be presented at least once.

WR2: The presentation of plant_functional _presenteditem_with _associationshall be apresent-
ation_with _association

WR3: Eachproduct_definition that is presented shall be a facility or a material.

5.2.3.119 plantfunctional _presenteditem

A plant_functional _presenteditem is a type ofpresenteditem that identifies the aspects of product
data within the scope of this part of ISO 10303 that may be presented on a schematic diagram. This
entity type satisfies the application specific information requirements stated in clause 4.2.135 of this part
of ISO 10303, in the case where the annotation element is a drawing, drawing sheet or drawing view.
EXPRESSspecification
)
ENTITY plant_functional_presented_item
SUBTYPE OF (presented_item);
items : SET [1:?] OF item_for_presentation;
WHERE
WR1: SIZEOF (USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PRESENTED_ITEM_REPRESENTATION.ITEM")) >= 1;
WR2: SIZEOF (QUERY (pir <* USEDIN (SELF, 'PLANT_FUNCTIONAL DATA. +
'PRESENTED_ITEM_REPRESENTATION.ITEM’) |

NOT (
SIZEOF (TYPEOF (pir.presentation) *
[[PLANT_FUNCTIONAL DATA.DRAWING_REVISION’,
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'PLANT_FUNCTIONAL_DATA.PRESENTATION_AREA'’,
'PLANT_FUNCTIONAL_DATA.PRESENTATION_VIEW] ) = 1
) = 0;
WR3: SIZEOF (QUERY (pd <* QUERY (item <* SELF.items |

'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’
IN TYPEOF (item)) |
NOT (
pd\product_definition.frame_of reference.name IN
[functional definition’, 'functional occurrence’,
'physical definition’, 'physical occurrence’]
) = 0;

END_ENTITY;

(*

Attribute definitions

items: The items that are presented.
Formal propositions

WR1: Theplant_functional _presenteditem shall be presented at least once.

WR2: The presentation of plant_functional _presenteditem shall be adrawing_revision, present-
ation_areaor presentation view.

WR3: Eachproduct_definition that is presented shall be a facility or a material.

5.2.3.120 plantfunctional _property classificationassignment

A plant_functional _property _classificationassignmentis a type ofgroup_assignmentwhich assigns
a set of properties tdassof_property in order to classify them. This entity type satisfies the application
specific information requirements stated in clause 4.2.44 of this part of ISO 10303.

EXPRESSspecification

)

ENTITY plant_functional_property_classification_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF class_of property_item;

WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_PROPERTY’ IN

TYPEOF (SELF.assigned_group);

END_ENTITY;

(*

Attribute definitions

items: the set of properties that are assigned toclaesof_property.
Formal propositions

WR1: Theassignedgroup of aplant_functional _property _classificationassignmenthall be aclass-
of_property.
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5.2.3.121 plantfunctional _recognizedpossessiorof_property assignment

A plant_functional _possessiorof_property _assignmentis a type ofgroup_assignmentthat assigns a

set of one or morelassof facility, classof_material or classof_activity to a classof property, to
indicate that such properties may be possessed by such facilities, materials, or activities. This entity
type satisfies the application specific information requirements stated in clause 4.2.134 of this part of
ISO 10303.

EXPRESSspecification

*)

ENTITY plant_functional_recognized_possession_of property assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF possessed_class_of property_item;

WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_PROPERTY’ IN

TYPEOF (SELF.assigned_group);
END_ENTITY;
(*

Attribute definitions

items: The set oftlassof facility , classof _material or classof activity that are assignned tocdass-
of_property.
Formal propositions

WR1: Theassignedgroup of aplant_functional _possessiorof_property assignmentshall be alass-
of_property.

5.2.3.122 plantfunctional _transfer_material destination activity .assignment

A plant_functional transfer_material _destination activity assignmenis a type ofaction_assignment
that relates a Transfenaterial (see annex M, instance 3) Activity tprduct_definition, where the in-
volvement of the object is as the destination for the trasnfer.
EXPRESSspecification
*)
ENTITY plant_functional_transfer_material_destination_activity assignment
SUBTYPE OF (action_assignment);
item : transfer_source_destination_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Transfer_material’)

) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
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(acm\group_assignment.assigned_group.name = 'Transfer_material’)
) =1
WR2: item\product_definition.frame_of_reference.name IN

[functional definition’,'functional occurrence’,
'physical definition’,’physical occurrence’];

END_ENTITY;

(*

Attribute definitions

items: the set oproduct_definition instances that are the destinations for the Transfaterial Activity.
Formal propositions

WR1: Theactionthatis assigned by@ant_functional transfer_material destination activity assign-
ment shall be classified as a ‘Transfaraterial’ Activity, or theaction_method of the action that is
assigned by alant_functional _transfer_material destination activity assignmentshall be classified
as an ‘Transfematerial’ Activity.

WR1: Eachproduct_definition that is identified as a destination of a ‘Transfeaterial’ Activity shall
be a Facility (see 4.2.89) or a Material (see 4.2.110).

5.2.3.123 plantfunctional transfer_material _sourceactivity _assignment

A plant_functional transfer_material source activity assignments a type ofaction_assignmenthat
relates a Transfematerial (see annex M, instance 3) Activity tpduct_definition, where the involve-
ment of the object is as the source for the trasnfer.

EXPRESSspecification
)
ENTITY plant_functional_transfer_material_source_activity assignment
SUBTYPE OF (action_assignment);
item : transfer_source_destination_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Transfer_material’)

) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Transfer_material’)
) =1
WR2: item\product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,
'physical definition’,’physical occurrence’];
END_ENTITY;
(*
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Attribute definitions

items: the set ofproduct_definition instances that are the sources for the Transfaterial Activity.

Formal propositions

WR1: The action that is assigned by plant_functional transfer_material _source activity assign-
ment shall be classified as a ‘Transfaraterial’ Activity, or theaction_method of the action that is
assigned by plant_functional _transfer_material_source activity assignmentshall be classified as an
‘Transfermaterial’ Activity.

WR1: Eachproduct_definition that is identified as a source of a ‘Transfeaterial’ Activity shall be a
Facility (see 4.2.89) or a Material (see 4.2.110).

5.2.3.124 plantfunctional transferred _material _activity _.assignment

A plant_functional transferred_material activity assignmentis a type ofaction_assignmenthat re-
lates a Transfematerial (see annex M, instance 3) Activity tp@duct_definition, where the involve-
ment of the object is as the transferred Material.

EXPRESSspecification
)
ENTITY plant_functional_transferred_material_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF transfer_material_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Transfer_material’)

) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Transfer_material’)
) =1
WR2: SIZEOF (QUERY (item <* SELF.items | NOT
(item\product_definition.frame_of reference.frame_of reference[l].name =
'process material’
) = 0;
END_ENTITY;
(*
Attribute definitions

items: the set ofproduct_definition instances that are the transferred Materials in the Trams&terial
Activity.

Formal propositions
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WR1: The action that is assigned by plant_functional transferred _material activity _assignment

shall be classified as a ‘Transfaraterial’ Activity, or theaction_method of theaction that is assigned
by aplant_functional transferred _material activity assignmentshall be classified as an ‘Transfer
material’ Activity.

WR1: Eachproduct_definition that is identified as a transferred Material shall be a Pracessrial
(see annex M, instance 1440).

5.2.3.125 plantfunctional transform _material input _activity _assignment

A plant_functional transform _material .input _activity assignmentis a type ofaction.assignment
that relates a Transforrmaterial (see annex M, instance 4) Activity tgpeoduct_definition, where
the involvement of the object is as the input to the transformation.

EXPRESSspecification
)
ENTITY plant_functional_transform_material_input_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF transform_material_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Transfer_material’)

) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Transfer_material’)
) = 1
WR2: SIZEOF (QUERY (item <* SELF.items | NOT
(item\product_definition.frame_of_reference.frame_of_reference[l].name IN
[process material’,’physical information carrier’]
) = 0;
END_ENTITY;
(*
Attribute definitions

items: the set ofproduct_definition instances that are the input to the Transfarmaterial Activity.
Formal propositions

WR1: Theaction that is assigned by plant_functional _transform _material input _activity _assign-
ment shall be classified as a ‘Transformaterial’ Activity, or theaction_method of the action that is
assigned by glant_functional transform _material input _activity assignmentshall be classified as
an ‘Transformmaterial’ Activity.
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WR1: Eachproduct_definition that is identified as an input to a ‘Transfarmaterial’ Activity shall be
a Processgnaterial (see 4.2.136) or a Physigalormationcarrier (see 4.2.124).

5.2.3.126 plantfunctional transform _material _output_activity _assignment

A plant_functional transform _material _output_activity assignmentis a type ofaction.assignment
that relates a Transformaterial (see annex M, instance 4) Activity tp@duct_definition, where the
involvement of the object is as the output from the transformation.

EXPRESSspecification
)
ENTITY plant_functional_transform_material_output_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF transform_material_item;
WHERE
WR1: SIZEOF (QUERY (act <* USEDIN (SELF\action_assignment.assigned_action,
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (act\group_assignment.assigned_group)) AND
(act\group_assignment.assigned_group.name = 'Transform_material’)

) +
SIZEOF (QUERY (acm <* USEDIN (SELF\action_assignment.assigned_action.chosen_meth
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS OF ACTIVITY_ASSIGNMENT.ITEMS’) |
(PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY' IN
TYPEOF (acm\group_assignment.assigned_group)) AND
(acm\group_assignment.assigned_group.name = 'Transform_material’)
) =1
WR2: SIZEOF (QUERY (item <* SELF.items | NOT
(item\product_definition.frame_of reference.frame_of reference[l].name IN
[process material’,’physical information carrier’]
) = 0;
END_ENTITY;
(*
Attribute definitions

items: the set oproduct_definition instances that are the output from the Transfonaterial Activity.
Formal propositions

WR1: Theactionthatis assigned by plant_functional transform _material output_activity assign-
ment shall be classified as a ‘Transformaterial’ Activity, or theaction_method of the action that is
assigned by alant_functional transform _material _output_activity assignmentshall be classified as
an ‘Transformmaterial’ Activity.

WR1: Eachproduct_definition that is identified as an output from a ‘Transfarmaterial’ Activity shall
be a Procesmaterial (see 4.2.136) or a Physidalormationcarrier (see 4.2.124).
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5.2.3.127 plantfunctional symbollibrary assignment

A plant_functional_symbollibrary _assignmentis a type oflibrary _assignmentthat assigns a set of
symbol definitions to a library of such objects.

EXPRESSspecification
*)
ENTITY plant_functional_symbol_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF symbol_library_item;
WHERE
WR1: SELF.frame_of_reference.library_reference =
'library of symbols’;
END_ENTITY;
(*
Attribute definitions

items: The set of one or morgymbol_representatiors which are assigned to the library.
Formal propositions

WR1: Thelibrary _segmenttype of the library shall be ‘library of symbols’.

5.2.3.128 plantfunctional typical facility catalogueassignment

A plant_functional _typical facility catalogueassignments a type ofibrary _assignmenthat assigns

a set of typical facilities to a catalogue of such objects. This entity type satisfies the application specific
information requirements stated in clause 4.2.54 of this part of ISO 10303, in the case where the members
of the collection are typical facilities.

EXPRESSspecification
)
ENTITY plant_functional_typical_facility catalogue_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF typical_facility catalogue_item;
WHERE
WR1: SELF.frame_of_reference.library_reference =
‘typical facility catalogue’;
WR2: SIZEOF (QUERY (p_d <* SELF.items |
NOT (p_d\product_definition.frame_of_reference.name =
‘functional definition’
) = 0;
END_ENTITY;
(*
Attribute definitions

items: The set of one or mongroduct_definition instances which are assigned to the catalogue.
Formal propositions

WR1: Thelibrary segmenttype of the catalogue shall be ‘typical facility catalogue’.

WR2: Eachproduct_definition in the set oftems shall be a typical facility.
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5.2.3.129 plantfunctional typical material catalogueassignment

A plant_functional typical material catalogueassignmentis a type oflibrary _assignmentthat as-

signs a set of typical material objects to a catalogue of such objects. This entity type satisfies the ap-
plication specific information requirements stated in clause 4.2.55 of this part of ISO 10303, in the case
where the members of the collection are typical materials.

EXPRESSspecification
)
ENTITY plant_functional_typical_material_catalogue_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF typical_material_catalogue_item;
WHERE
WR1: SELF.frame_of_reference.library_reference =
‘typical material catalogue’;
WR2: SIZEOF (QUERY (p_d <* SELF.items |
NOT (p_d\product_definition.frame_of_reference.name =
'physical definition’
) = 0;
END_ENTITY;
(*

Attribute definitions

items: The set of one or mongroduct_definition instances which are assigned to the catalogue.
Formal propositions

WR1: Thelibrary _segmenttype of the catalogue shall be ‘typical material catalogue’.

WR2: Eachproduct_definition in the set oftems shall be a typical material.

5.2.3.130 pointin_spaceof material

An point_in_spaceof_material is a type ofshapeaspectandshapeaspectrelationship that describes
the position of a material object. This entity type satisfies the application specific information require-
ments stated in clause 4.2.126 of this part of ISO 10303.

EXPRESSspecification

)

ENTITY point_in_space_of_material

SUBTYPE OF (shape_aspect, shape_aspect_relationship);
END_ENTITY;

(*

5.2.3.131 pointin_spaceof_resourcefor facility

An point_in_spaceof_resourcefor facility is a type ofshapeaspectandshapeaspectrelationship
that describes the position of the material resource that implements a facility. This entity type satisfies
the application specific information requirements stated in clause 4.2.117 of this part of ISO 10303.

EXPRESSspecification
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)

ENTITY point_in_space_of resource_for_facility

SUBTYPE OF (shape_aspect, shape_aspect_relationship);
END_ENTITY;

(*

5.2.3.132 possessioof_facility _port

A possessiorof_facility _port is a type ofproduct_definition _usageandproduct_definition that asso-

ciates goroduct _definition that defines a facility and facility port. It indicates that théacility port

is possessed by the facility. This entity type satisfies the application specific information requirements
stated in clause 4.2.130 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY possession_of facility port
SUBTYPE OF (product_definition_usage,product_definition);
WHERE
WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’;
WR2: 'PLANT_FUNCTIONAL_DATA.FACILITY_PORT’ IN
TYPEOF (SELF\product_definition_relationship.
related_product_definition);

END_ENTITY;
(*
Formal propositions

WR1: Therelating _product_definition of a possessiorof facility port shall be a facility.

WR2: Therelated_product_definition of a possessiorof_facility _port shall be gacility _port.

Informal propositions

IP1: If the description of the possessiorof_facility port has the value ‘actual’, then thmssession
of facility _port exists or has existed.

IP2: Ifthe description of thepossessiorof_facility _port has the value ‘intended’, then thessession
of facility _port is intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.133 possessioof_feature_connector

A possessiorof_feature_connectoris a type ofannotation_occurrence relationship that associates a
connector feature_annotation_occurrencewith theannotation_occurrencefor which it is a connector.

This entity type satisfies the application specific information requirements stated in clause 4.2.131 of this
part of ISO 10303.

EXPRESSspecification
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*
)
ENTITY possession_of feature_connector
SUBTYPE OF (annotation_occurrence_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CONNECTOR_FEATURE_ANNOTATION_OCCURRENCE’
IN TYPEOF (SELF\annotation_occurrence_relationship.
related_annotation_occurrence);
WR2: NOT (
'PLANT_FUNCTIONAL_DATA.CONNECTOR_FEATURE_ANNOTATION_OCCURRENCE’
IN TYPEOF (SELF\annotation_occurrence_relationship.
relating_annotation_occurrence));
END_ENTITY;
(*
Formal propositions

WR1: Therelated_annotation_occurrence of a possessiorof_feature_connector shall be aconnec-
tor feature_annotation_occurrence

WR2: Therelating_annotation_occurrenceof a possessiorof_feature_connector shall not be aon-
nector_feature_annotation_occurrence

5.2.3.134 presentatiorview_with _clipping_box

A presentation.view_with _clipping _box is a type ofpresentation.view that includes glanar_box that

specifies a rectangular area outside which items are not presented.

EXPRESSspecification

)

ENTITY presentation_view_with_clipping_box

SUBTYPE OF (presentation_view);

WHERE

WR1: SIZEOF (QUERY (item <* SELF\representation.items |

(PLANT_FUNCTIONAL_DATA.PLANAR_BOX' IN TYPEOF (item)) AND
(item\representation_item.name = ’clipping box’)
) =1

END_ENTITY;

(*

Formal propositions:

Formal propositions

WR1: presentation.view_with _clipping _box shall contain exactly onglanar _boxwhose name is "clip-
ping box’
Informal propositions

IP1: Theplanar_box specifies a rectangular area, outside whose limits elements are not presented.

5.2.3.135 presentatiorwith _association

A presentation with _associationis a type ofpresentation representation that contains onannota-
tion_occurrencethat is associated with an aspect of product data to be presented.
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EXAMPLE 255 — Apresentation.associatiormay be used to associated the presentation of a pump symbol
with a pump facility.
EXPRESSspecification
)
ENTITY presentation_with_association -- taken from AP212
SUBTYPE OF (presentation_representation);
WHERE
WR1: SIZEOF (SELF\representation.items) = 1;
WR2: 'PLANT_FUNCTIONAL_DATA.ANNOTATION_OCCURRENCE’ IN
TYPEOF (SELF\representation.items[1]);
WR3: SIZEOF (USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PRESENTED_ITEM_REPRESENTATION.PRESENTATIONY)) = 1,
WR4: SIZEOF (QUERY (pir <* USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA." +
'PRESENTED_ITEM_REPRESENTATION.PRESENTATION") |

NOT (
'PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_PRESENTED_ITEM_WITH_ASSOCIATION’ IN
TYPEOF (pir.item)
) = 0;

END_ENTITY;

(*

Formal propositions

WR1: There shall be exactly one item irpgesentation with _association
WR2: The item of a goresentationwith _associationshall be arannotation_occurrence
WR3: Thepresentation with _associationshall present exactly one aspect of product data.

WRA4: The aspect of product data that is presented shall be identifieglapafunctional _presented-
item_with _association

5.2.3.136 productdefinition_alternative

A product_definition_alternative is a type ofproduct_definition_relationship that relates one facility

or material to another such that one is an alternative to the other. This entity type satisfies the application
specific information requirements stated in clause 4.2.9 of this part of ISO 10303, in the case where the
objects are facilities or materials.

EXPRESSspecification
*)
ENTITY product_definition_alternative
SUBTYPE OF (product_definition_relationship);
WHERE
WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,
'physical definition’, 'physical occurrence’];
WR2: SELF\product_definition_relationship.
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related_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,
'physical definition’, 'physical occurrence’];

WR3: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['functional definition’, 'functional occurrence’])) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['functional definition’, *functional occurrence’]);

WR4: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['physical definition’, 'physical occurrence’])) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['physical definition’, 'physical occurrence’]);

END_ENTITY;

(*

Attribute definitions

SELF\product_definition _relationship.relating product_definition: The source in the alternative as-
sociation.

SELF\product_definition _relationship.related_product_definition: The alternatproduct_definition
in the alternative association.

Formal propositions

WR1: Therelating_product_definition in a product_definition_alternative shall be a typical facility,
specific facility, typical material, or specific material.

WR2: Therelated_product_definition in a product_definition _alternative shall be a typical facility,
specific facility, typical material, or specific material.

WR3: If the relating product_definition in a product_definition _alternative is a facility, then thee-
lated_product_definition shall be a facility.

WR4: If the relating _product_definition in a product_definition_alternative is a material, then the
related_product_definition shall be a material.

5.2.3.137 productdefinition_derivation

A product_definition _derivation is a type ofproduct_definition_relationship that relates one facility
or material to another such that one is a deriviative of the other. This entity type satisfies the application
specific information requirements stated in clause 4.2.76 of this part of ISO 10303, in the case where the
objects are facilities or materials.
EXPRESSspecification
*)
ENTITY product_definition_derivation
SUBTYPE OF (product_definition_relationship);
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WHERE

WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,

'physical definition’, 'physical occurrence’];

WR2: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,

'physical definition’, 'physical occurrence’];

WR3: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['functional definition’, 'functional occurrence’])) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['functional definition’, *functional occurrence’]);

WR4: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['physical definition’, 'physical occurrence’])) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['physical definition’, 'physical occurrence’]);

END_ENTITY;

(*

Attribute definitions

SELF\product_definition _relationship.relating _product_definition: The source in the derivation as-
sociation.

SELF\product_definition_relationship.related_product_definition: The derivedproduct_definition
in the derivation association.

Formal propositions

WR1: Therelating _product_definition in a product_definition_derivation shall be a typical facility,
specific facility, typical material, or specific material.

WR2: Therelated_product_definition in a product_definition _derivation shall be a typical facility,
specific facility, typical material, or specific material.

WR3: If the relating product_definition in a product_definition_derivation is a facility, then thee-
lated_product_definition shall be a facility.

WR4: If the relating _product_definition in a product_definition_derivation is a material, then the
related_product_definition shall be a material.

5.2.3.138 productdefinition _version

A product_definition_versionis a type ofproduct_definition _relationship that relates one facility or
material to another such that one is a version of the other. This entity type satisfies the application specific
information requirements stated in clause 4.2.186 of this part of ISO 10303, in the case where the objects
are facilities or materials.
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EXPRESSspecification
)
ENTITY product_definition_version
SUBTYPE OF (product_definition_relationship);
WHERE

WR1: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,

'physical definition’, 'physical occurrence’];

WR2: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,

'physical definition’, 'physical occurrence’];

WR3: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['functional definition’, 'functional occurrence’])) OR

(SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['functional definition’, *functional occurrence’]);

WR4: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['physical definition’, 'physical occurrence’])) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['physical definition’, 'physical occurrence’]);

END_ENTITY;
(*
Attribute definitions

SELF\product_definition _relationship.relating product_definition: The source in the version asso-
ciation.

SELF\product_definition _relationship.related_product_definition: The varianproduct_definition in
the version association.

Formal propositions

WR1: Therelating product_definition in aproduct_definition versionshall be a typical facility, spe-
cific facility, typical material, or specific material.

WR2: Therelated_product_definition in a product_definition_version shall be a typical facility, spe-
cific facility, typical material, or specific material.

WR3: If the relating_product_definition in a product_definition_version is a facility, then there-
lated_product_definition shall be a facility.

WR4: If the relating_product_definition in a product_definition_version is a material, then thee-
lated_product_definition shall be a material.
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5.2.3.139 propertyby member

A property _by_memberis a type ofproperty _definition that assigns a property taallection of_mat-
erial or acollection of facility in order to specify that the property is possessed by each member of the
collection. This may be specified:

— if the members of the collection, and their relationship to the collection, are explicitly described: in
this case, the property is assigned to one association between the collection and one of its members,
and is asserted for all other members of the collection;

— ifthe members of the collection, and their relationship to the collection, are not explicitly described:
in this case, the property is assigned to the collection.

This entity type satisfies the application specific information requirements stated in clause 4.2.133 of this
part of ISO.

EXAMPLES

256 — A collection of bolts is identified, without explicit representation of the individual bolts. The mass of
each bolt is specified aspoperty _by_memberfor theproduct_definition that represents the collection.

257 — A collection consisting of two pumps is specified as follows:
— an instance oproduct_definition that represents the collection;
— two instances oproduct_definition that represent the two pumps;

— twoinstances gbroduct_definition_relationship that represent the associations between the two pumps
and the collection.

The access envelope (shape property) of each pump is specifiepr@gesty _by_member for one of the
product_definition_relationship instances that relates the collection to one of its members.

EXPRESSspecification
*)
ENTITY property_by member
SUBTYPE OF (property definition);
WHERE
WR1: (NOT (PLANT_FUNCTION_SCHEMA.PRODUCT_DEFINITION_RELATIONSHIP" IN
TYPEOF (SELF.definition))) OR
(SIZEOF (TYPEOF (SELF.definition) *
[[PLANT_FUNCTION_SCHEMA.COLLECTION_OF MATERIAL’,
'PLANT_FUNCTION_SCHEMA.COLLECTION_OF_FACILITY]) = 1);
WR2: (NOT (PLANT_FUNCTION_SCHEMA.PRODUCT_DEFINITION’ IN
TYPEOF (SELF.definition))) OR
(SIZEOF (QUERY (pdr <* USEDIN (SELF, 'PLANT_FUNCTION_SCHEMA. +
'PRODUCT_DEFINITION_RELATIONSHIP.RELATING_PRODUCT_DEFINITION") |
(SIZEOF (TYPEOF (pdr) *
[[PLANT_FUNCTION_SCHEMA.COLLECTION_OF MATERIAL’,
'PLANT_FUNCTION_SCHEMA.COLLECTION_OF_FACILITY’]) > 0)

) = 0);

844



ISO/CD 10303-221(E)

END_ENTITY;
(*
Formal propositions

WR1: If the property _by_member characterizes product_definition _relationship, then the charac-
terized relationship shall beallection.of_material or acollection_of_facility .

WR2: Ifthe property _by_membercharacterizes product_definition, then the characterized definition
shall not be theelating _product_definition (the whole) in acollection of material or acollection of -
facility .

5.2.3.140 propertydefinition_alternative

A product_definition _alternative is a type ofproperty _definition _relationship that relates one prop-

erty to another such that one is a alternative to the other. This entity type satisfies the application specific
information requirements stated in clause 4.2.9 of this part of ISO 10303, in the case where the objects
are properties.

EXPRESSspecification
*)
ENTITY property_definition_alternative
SUBTYPE OF (property definition_relationship);
END_ENTITY;
(*
Attribute definitions

SELF\property _definition _relationship.relating_property _definition: The source in the alternative
association.

SELF\property _definition _relationship.related_property _definition: The alternatproperty _definition
in the alternative association.

5.2.3.141 propertydefinition_derivation

A product_definition_derivation is a type ofproperty _definition _relationship that relates one property

to another such that one is a deriviative of the other. This entity type satisfies the application specific
information requirements stated in clause 4.2.76 of this part of ISO 10303, in the case where the objects
are properties.

EXPRESSspecification
*)
ENTITY property_definition_derivation
SUBTYPE OF (property definition_relationship);
END_ENTITY;
(*
Attribute definitions

SELF\property _definition _relationship.relating _property _definition: The source in the derivation as-
sociation.
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SELF\property _definition _relationship.related_property _definition: The derivedroperty _definition
in the derivation association.

5.2.3.142 propertydefinition_version

A product_definition version is a type ofproperty _definition_relationship that relates one property

to another such that one is a variant on the other. This entity type satisfies the application specific
information requirements stated in clause 4.2.186 of this part of ISO 10303, in the case where the objects
are properties.

EXPRESSspecification
)
ENTITY property_definition_version
SUBTYPE OF (property definition_relationship);
END_ENTITY;
(*
Attribute definitions

SELF\property _definition _relationship.relating _property _definition: The source in the version as-
sociation.

SELF\property _definition _relationship.related_property _definition: The varianproperty _definition
in the version association.

5.2.3.143 provisionof_service

A provision_of_serviceis a type ofproduct_definition _relationship andproduct_definition that iden-

tifies a relationship between a material object and a facility object that indicates tha material is, or is
intended to be, the resource that provides the facility. This entity type satisfies the application specific
information requirements stated in clause 4.2.139 of this part of 1ISO.

EXPRESSspecification
*)
ENTITY provision_of service
SUBTYPE OF (product_definition_relationship,product_definition);
WHERE
WR1: SELF.relating_product_definition.frame_of reference.name IN
[functional definition’, 'functional occurrence’];
WR2: SELF.related_product_definition.frame_of_reference.name IN
['physical definition’, 'physical occurrence’;
WR3: (SELF.relating_product_definition.frame_of_reference.name <>
'functional definition’) OR
(SELF.related_product_definition.frame_of_reference.name =
'physical definition’);
WR4: (SELF.relating_product_definition.frame_of_reference.name <>
'functional occurrence’) OR
(SELF.related_product_definition.frame_of_reference.name =
'physical occurrence’);
END_ENTITY;
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(*
Formal propositions

WR1: Therelating_product_definition of aprovision_of_serviceshall be a typical facility or a specific
facility.

WR2: Therelated_product_definition of aprovision_of_serviceshall be a typical material or a specific
material.

WR3: If the relating _product_definition of a provision_of_serviceis a typical facility, then thee-
lated_product_definition shall be a typical material.

WR4: If the relatingproductdefinition of a provisionof_service is a specific facility, then the related
productdefinition shall be a specific material.

Informal propositions

IP1: If the description of the provision_of_servicehas the value ‘actual’, then tipeovision_of_service
exists or has existed.

IP2: If the description of the provision_of_service has the value ‘intended’, then tipeovision_of_-
serviceis intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.144 realizationof_intended activity _by_actual

A realization_of_intended activity by _actual is type of action_relationship that relates an intended
activity to an actual activity. This entity type satisfies the application specific information requirements
stated in clause 4.2.140 of this part of ISO 10303, in the case where the intended and actual objects are
both specific activities.

EXPRESSspecification

)

ENTITY realization_of intended_activity by actual
SUBTYPE OF (action_relationship);

WHERE
WR1: SELF.relating_action.description
WR2: SELF.related_action.description

END_ENTITY;

(*

Formal propositions

'intended’;
‘actual’;

WR1: The life-cycle qualifier of theelating _action shall be ‘intended’.

WR2: The life-cycle qualifier of theelated_action shall be ‘actual’.
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5.2.3.145 realizationof_intended facility .or_material by _actual

A realization_of_intended facility .or_material _by_actual is type of action_relationship that relates

an intended facility or material to an actual facility or material. This entity type satisfies the application
specific information requirements stated in clause 4.2.140 of this part of ISO 10303, in the case where
the intended and actual objects are facilities or materials.

EXPRESSspecification
)
ENTITY realization_of intended_facility _or_material_by actual
SUBTYPE OF (product_definition_relationship);
WHERE
WR1: SELF.relating_product_definition.description
WR2: SELF.related_product_definition.description
WRS3: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN
['functional occurrence’,
'physical occurrence’];
WR4: SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
[functional definition’,'functional occurrence’,
'physical definition’, 'physical occurrence’];
WR5: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name =
'functional occurrence’)) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['functional definition’, *functional occurrence’]);
WR6: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name =
'physical occurrence’)) OR
(SELF\product_definition_relationship.
related_product_definition.frame_of reference.name IN
['physical definition’, 'physical occurrence’]);
END_ENTITY;
(*
Formal propositions
WR1: The life-cycle qualifier of theelating product_definition shall be ‘intended’.

'intended’;
"actual’;

WR2: The life-cycle qualifier of theelated_product_definition shall be ‘actual’.

WR3: The relating _product_definition in a realization_of_intended_facility _or_material _by_actual
shall be a specific facility or a specific material.

WRA4: Therelated_product_definition in arealization_of_intended facility .or_material by _actual shall
be a typical facility, specific facility, typical material, or specific material.

WR5: If the relating _product_definition in arealization_of_intended_facility _or_material _by_actual
is a facility, then theelated_product_definition shall be a facility.
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WRG6: If the relating _product_definition in arealization_of_intended_facility _or_material _by_actual
is a material, then thelated_product_definition shall be a material.

5.2.3.146 recognizedalassof_resource

A recognizedclassof_resourceis a type ofproduct_related_product_categorythat associatesgrod-

uct that is a facility and alassof_material, and indicates the facility has, or is intended to have, a
resource of the class. This entity type satisfies the application specific information requirements stated
in clause 4.2.144 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY recognized_class_of resource
SUBTYPE OF (product_related product_category);
WHERE
WR1: SELF.name = 'resource for facility’;
WR2: SIZEOF (QUERY (pcr <* USEDIN (SELF, 'PLANT_FUNCTIONAL DATA. +
'PRODUCT_CATEGORY_RELATIONSHIP.CATEGORY’) |
((pcr.name = ’'class assignment’) AND
(PLANT_FUNCTIONAL_DATA.CLASS OF MATERIAL' IN
TYPEOF (pcr.sub_category)))
) >= 1,
WRS3: SIZEOF (SELF.products) = 1;
WR4: SIZEOF (QUERY (pdf <* USEDIN (SELF.products[1],
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION_FORMATION.OF_PRODUCT) |

NOT (

SIZEOF (QUERY (pd <* USEDIN (pdf,
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION.FORMATION") |

NOT (

pd\product_definition.frame_of reference.name IN

['physical definition’,’physical occurrence’]

) =0

) = 0;

END_ENTITY;

(*

Formal propositions

WR1: The name of theecognizedclassof resourceshall be 'resource for facility'.

WR2: Therecognizedclassof resourceshall be thecategoryin at least ongoroduct_category rel-
ationship, which shall have the name ’'class assignment’ and hagealasategorya classof material.

WR3: Therecognizedclassof_resourceshall be related to exactly ompeoduct.

WR4: Theproduct that is related to theecognizedclassof_resourceshall be defined asmaterial.

Informal propositions
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IP1: If the description of the recognizedclassof resource has the value ‘actual’, then threcog-
nized classof resourceexists or has existed.

IP2: If the description of the recognizedclassof_resource has the value ‘intended’, then tiecog-
nized classof resourceis intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_categoryentity data type.

5.2.3.147 recognizealassof service

A recognizedclassof_serviceis a type ofproduct_related_product_categorythat associatgsroduct
that is a material object andcdassof_facility, and indicates that the material is, or is intended to be, a
resource for a facility of the class. This entity type satisfies the application specific information require-
ments stated in clause 4.2.145 of this part of ISO 10303.
EXPRESSspecification
*)
ENTITY recognized_class_of service
SUBTYPE OF (product_related product_category);
WHERE
WR1: SELF.name = ’'service for material’;
WR2: SIZEOF (QUERY (pcr <* USEDIN (SELF, 'PLANT_FUNCTIONAL_DATA. +
'PRODUCT_CATEGORY_RELATIONSHIP.CATEGORY’) |
((pcr.name = ’'class assignment’) AND
(PLANT_FUNCTIONAL_DATA.CLASS OF FACILITY’ IN
TYPEOF (pcr.sub_category)))
) >= 1,
WRS3: SIZEOF (SELF.products) = 1;
WR4: SIZEOF (QUERY (pdf <* USEDIN (SELF.products[1],
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION_FORMATION.OF_PRODUCT) |

NOT (

SIZEOF (QUERY (pd <* USEDIN (pdf,
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION.FORMATION") |

NOT (

pd\product_definition.frame_of reference.name IN

[functional definition’,'functional occurrence’]

) =0

) = 0;

END_ENTITY;

(*

Formal propositions

WR1: The name of theecognizedclassof_serviceshall be 'service for material’

WRZ2: The recognizedclassof_service shall be thecategory in at least ongroduct_category rel-
ationship, which shall have the name ’'class assignment’ and haselasategorya classof_facility .

WR3: Therecognizedclassof_serviceshall be related to exactly opeoduct.
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WRA4: Theproduct that is related to theecognizedclassof_serviceshall be defined as a facility.

Informal propositions

IP1: If the description of therecognized classof servicehas the value ‘actual’, then thiecognized-
classof_serviceexists or has existed.

IP2: If the description of the recognizedclassof_service has the value ‘intended’, then thiecog-
nized classof serviceis intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_categoryentity data type.

5.2.3.148 recognizegbrovision_of serviceaccordingto_class

A recognizedprovision_of_serviceaccording to_classis a type ofproduct _category relationship that
assocates alassof material with a classof facility such that the members of tlebassof _material

are potential providers of the services specified by the members afabgof material. This entity

type satisfies the application specific information requirements stated in clause 4.2.157 of this part of
ISO 10303.

EXPRESSspecification
)
ENTITY recognized_provision_of service_according_to_class
SUPERTYPE OF (ONEOF (
externally_defined_recognized_provision_of service_according_to_class))
SUBTYPE OF (product_category_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN
TYPEOF (SELF\product_category_relationship.category);
WR2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL’ IN
TYPEOF (SELF\product_category_relationship.sub_category);
END_ENTITY;
(*
Formal propositions

WR1: The category of a recognizedprovision_of serviceaccording to_classshall be aclassof -
facility .

WR2: The sub_category of a recognizedprovision_of_serviceaccording-to_classshall be aclass-
of_material.

5.2.3.149 referencdetweenpageconnector

A reference between page connectoris a type ofannotation_occurrence relationship that associates
two instances opage connector and asserts a reference between them. This entity type satisfies the
application specific information requirements stated in clause 4.2.159 of this part of ISO 10303.

EXPRESSspecification
)

ENTITY reference_between_page connector
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SUBTYPE OF (annotation_occurrence_relationship);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.PAGE_CONNECTOR’
IN TYPEOF (SELF.relating_annotation_occurrence);
WR2: 'PLANT_FUNCTIONAL_DATA.PAGE_CONNECTOR’
IN TYPEOF (SELF.related_annotation_occurrence);
END_ENTITY;
(*
Formal propositions

WR1: Therelating_annotation_occurrenceof areference betweenpage connectorshall be gpage -
connector.

WR2: Therelated_annotation_occurrenceof areference betweenpage connectorshall be gpage -
connector.

5.2.3.150 representatioralternative

A representation alternative is a type ofrepresentation relationship that relates oneepresentation

to another such that one is a alternate for the other. This entity type satisfies the application specific
information requirements stated in clause 4.2.9 of this part of ISO 10303, in the case where the objects
are information content.

EXPRESSspecification
)
ENTITY representation_alternative
SUBTYPE OF (representation_relationship);
END_ENTITY;
(*
Attribute definitions

SELF\representation_relationship.rep_1: The source in the alternative association.

SELF\representation_relationship.rep_2: The alternateepresentationin the alternative association.

5.2.3.151 representatiorderivation

A representation derivation is a type ofrepresentation relationship that relates onespresentation

to another such that one is a deriviative of the other. This entity type satisfies the application specific
information requirements stated in clause 4.2.76 of this part of ISO 10303, in the case where the objects
are information content.

EXPRESSspecification
)
ENTITY representation_derivation
SUBTYPE OF (representation_relationship);
END_ENTITY;
(*
Attribute definitions
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SELF\representation_relationship.rep_1: The source in the derivation association.

SELF\representation_relationship.rep_2: The derivedepresentationin the derivation association.

5.2.3.152 representatiorversion

A representationversionis a type ofrepresentation relationship that relates oneepresentationto

another such that one is a variant on the other. This entity type satisfies the application specific infor-
mation requirements stated in clause 4.2.186 of this part of ISO 10303, in the case where the objects are
information content.

EXPRESSspecification
*)
ENTITY representation_version
SUBTYPE OF (representation_relationship);
END_ENTITY;
(*
Attribute definitions

SELF\representation_relationship.rep_1: The source in the version association.

SELF\representation_relationship.rep_2: The variantrepresentationin the version association.

5.2.3.153 standardclassof_activity

A standard_classof_activity is aclassof_activity that is specified in annex M of this part of ISO 10303.

EXPRESSspecification
)
ENTITY standard_class_of activity
SUBTYPE OF (class_of activity, pre_defined_item);
WHERE
WR1: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: The name of thetandard_classof_activity .
Formal propositions

WR1: Thenameattribute of thestandard_classof_activity, inherited frompre_defined.item, shall be
‘1ISO 10303-221 standard data’.

Informal propositions

standard_name: The name attribute of the of thestandard_classof_activity, inherited fromgroup,
shall be a keyword listed in table M.1.
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5.2.3.154 standardclassof annotation_element

A standard_classof_annotation_elementis aclassof_annotation_elementthat is specified in annex M
of this part of ISO 10303.

EXPRESSspecification
)
ENTITY standard_class_of annotation_element
SUBTYPE OF (class_of annotation_element, pre_defined_item);
WHERE
WR1: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: The name of thetandard_classof_annotation_element
Formal propositions

WR1: Thenameattribute of thestandard_classof_annotation_element inherited frompre_defined -
item, shall be ‘ISO 10303-221 standard data’.

Informal propositions

standard_name: The name attribute of the of thestandard_classof_annotation_element inherited
from group, shall be a keyword listed in table M.2.

5.2.3.155 standardclassof_facility

A standard_classof facility is aclassof_facility that is specified in annex M of this part of ISO 10303.

EXPRESSspecification
)
ENTITY standard_class_of facility
SUBTYPE OF (class_of facility, pre_defined_item);
WHERE
WR1: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Attribute definitions

SELF\product_category.name: The name of thetandard_classof_facility .
Formal propositions

WR1: Thenameattribute of thestandard_classof facility , inherited frompre_defined.item, shall be
‘1ISO 10303-221 standard data’.

Informal propositions

standard_name: The name attribute of the of thestandard_classof facility, inherited fromgroup,
shall be a keyword listed in table M.3.
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5.2.3.156 standardclassof_information _content

A standard_classof_information _content is a classof_information _content that is specified in an-
nex M of this part of ISO 10303.

EXPRESSspecification
)
ENTITY standard_class_of information_content
SUBTYPE OF (class_of _information_content, pre_defined_item);
WHERE
WR1: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: The name of thetandard_classof_information _content

Formal propositions

WR1: Thenameattribute of thestandard_classof_information _content, inherited frompre_defined -
item shall be ‘ISO 10303-221 standard data’.

Informal propositions

standard_name: The name attribute of the of thestandard_classof_information _content, inherited
from group, shall be a keyword listed in table M.4.

5.2.3.157 standardclassof_involvement

A standard_classof_involvementis aclassof_involvementthat is specified in annex M of this part of
ISO 10303.

EXPRESSspecification
*)
ENTITY standard_class_of involvement
SUBTYPE OF (class_of _involvement, pre_defined_item);
WHERE
WR1: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: The name of thetandard_classof_involvement
Formal propositions

WR1: The name attribute of thestandard_classof_involvement, inherited frompre_defined. item
shall be ‘ISO 10303-221 standard data’.

Informal propositions

standard_name: Thenameattribute of the of thetandard_classof_involvement, inherited frongroup,
shall be a keyword listed in table M.5.
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5.2.3.158 standardclassof material

A standard_classof_material is aclassof_material that is specified in annex M of this part of ISO 10303.

A standard_classof_material may be aclassof_substance
EXPRESSspecification
*)
ENTITY standard_class_of material
SUBTYPE OF (class_of material, pre_defined_item);
WHERE
WR1: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Attribute definitions

SELF\product_category.name: The name of thetandard_classof_material.
Formal propositions

WR1: Thename attribute of thestandard_classof material, inherited frompre_defined.item, shall
be ‘ISO 10303-221 standard data’.

Informal propositions

standard_name: The name attribute of the of thestandard_classof_material, inherited fromgroup,
shall be a keyword listed in table M.6 (specified instances of Gléddaterial) or M.8 (specified in-
stances of Classef_Substance).

The keyword shall be from the table M.8 only if teandard_classof_material is aclassof_substance

5.2.3.159 standardclassof_property

A standard_classof_property is aclassof_property thatis specified in annex M of this part of ISO 10303.
EXPRESSspecification
*)
ENTITY standard_class_of property
SUBTYPE OF (class_of property, pre_defined_item);
WHERE
WR1: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Attribute definitions

SELF\group.name: The name of thetandard_classof_property .
Formal propositions

WR1: Thename attribute of thestandard_classof_property, inherited frompre _defined.item, shall
be ‘ISO 10303-221 standard data’.

Informal propositions

standard_name: Thenameattribute of the of thestandard_classof_property, inherited fromgroup,
shall be a keyword listed in table M.7.
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5.2.3.160 standardclassificationof_classof annotation_element

A standard_classification of_classof_annotation_elementis a type ofclassification of _classof_annotation.-
elementthat identifies the nature of the classification from a predefined list.

EXPRESSspecification
)
ENTITY standard_classification_of class_of annotation_element
SUBTYPE OF (classification_of class_of annotation_element, pre_defined_item);
WHERE
WR1: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Attribute definitions

SELF\group_relationship.name: the name of thestandard_classificationof_classof_annotation._-
element The values of this attribute and their meanings are specified in annex M of this part of
ISO 10303.

Formal propositions

WR1: the name of thestandard_classificationof_classof_annotation_element(inherited from pre-
defineditem) shall be ‘ISO 10303-221 standard data’'.

5.2.3.161 standardclassificationof_classof_facility

A standard_classificationof_classof_facility is aclassificationof_classof_facility that is specified in
annex M of this part of ISO 10303.

EXPRESSspecification
)
ENTITY standard_classification_of class_of facility
SUBTYPE OF (classification_of class_of facility, pre_defined_item);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_FACILITY" IN
TYPEOF (SELF\group_relationship.relating_group);
WR2: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_FACILITY" IN
TYPEOF (SELF\group_relationship.related_group);
WRS3: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Formal propositions

WR1: Therelating _group of astandard_classificationof_classof_facility shall be sstandard_class-
of facility .

WR2: Therelated_group of astandard_classificationof_classof_facility shall be astandard_class-
of facility .

WR3: The name of a standard_classificationof_classof_facility , inherited frompre_defined.item,
shall be ‘ISO 10303-221 standard data’.
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Informal propositions

standard_relationship: The name attribute of thegroup referenced as theslating _group shall be a
keyword listed in the ‘classifier’ column of table M.11.

Thenameattribute of thegroup referenced as thelated_group shall be a keyword listed in the ‘clas-
sified’ column of table M.11, that is paired with thameof therelating _group.

5.2.3.162 standardclassificationof_classof material

A standard_classification of_classof material is aclassificationof_classof_material that is specified
in annex M of this part of ISO 10303.

EXPRESSspecification
*)
ENTITY standard_classification_of class_of material
SUBTYPE OF (classification_of class_of material, pre_defined_item);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_ OF_MATERIAL' IN
TYPEOF (SELF\group_relationship.relating_group);
WR2: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_MATERIAL’ IN
TYPEOF (SELF\group_relationship.related_group);
WRS3: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Formal propositions

WR1: The relating_group of a standard_classificationof_classof_material shall be astandard.-
classof_material.

WR2: Therelated_group of astandard_classificationof_classof_material shall be sstandard_class-
of_material.

WR3: Thenameof a standard_classificationof_classof_material, inherited frompre_defined.item,
shall be ‘ISO 10303-221 standard data’.

Informal propositions

standard_relationship: The name attribute of thegroup referenced as theslating _group shall be a
keyword listed in the ‘classifier’ column of table M.12.

Thenameattribute of thegroup referenced as thelated_group shall be a keyword listed in the ‘clas-
sified’ column of table M.12, that is paired with thameof therelating _group.

5.2.3.163 standardinvolvementin_activity classconstraint

A standard_involvement.in _activity classconstraint is a type ofinvolvementin _activity classcon-
straint that is identified from a pre-defined list specified in annex M of this part of ISO 10303.

EXPRESSspecification
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*
)
ENTITY standard_involvement_in_activity class_constraint
SUBTYPE OF (involvement_in_activity class_constraint,
pre_defined_item);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF (SELF\group_relationship.relating_group);
WR2: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_INVOLVEMENT IN
TYPEOF (SELF\group_relationship.related_group);
WRS3: SELF\pre_defined_item.name = 'ISO 10303-221 standard data’;
END_ENTITY;
(*
Formal propositions

WR1: Therelating_group of a standard_involvement.in_activity _classconstraint shall be astan-
dard_classof_activity .

WR2: The related_group of a standard_involvementin_activity classconstraint shall be astan-
dard_classof_involvement

WR3: The name of the involvementin _activity classconstraint, inherited frompre_defined.item,
shall be ‘1ISO 10303-221 standard data’.

Informal propositions

standard_relationship: The name attribute of thegroup referenced as theslating _group shall be a
keyword listed in the ‘activity’ column of table M.10.

The name attribute of thegroup referenced as theslated_group shall be a keyword listed in the ‘in-
volvement’ column of table M.10, that is paired with th@me of therelating group.

5.2.3.164 topologicakequenceof_facility

A topological sequenceof facility is a type ofproduct_definition and product_definition _relation-

ship that identifies two facilities as forming a topological sequence, and is related to a third facility
that provides the context for the sequence. This entity type satisfies the application specific information
requirements stated in clause 4.2.176 of this part of ISO 10303.

EXPRESSspecification
)
ENTITY topological_sequence_of facility

SUBTYPE OF (product_definition,
product_definition_relationship);

WHERE

WR1: SELF\product_definition_relationship.
relating_product_definition.
frame_of reference.name IN
[functional definition’, 'functional occurrence’];

WR2: SELF\product_definition_relationship.
related_product_definition.
frame_of reference.name IN
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[functional definition’, 'functional occurrence’];

WR3: SIZEOF (QUERY (pdr <* USEDIN (SELF,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATED_PRODUCT_DEFINITION’) |
((pdr.name = ’context for sequence’) AND

(pdr.relating_product_definition.frame_of reference.name IN
['functional definition’, 'functional occurrence’]))
) >= 1

END_ENTITY;

(*

Formal propositions

WR1: Therelating_product_definition of atopological. sequenceof_facility shall be a facility.
WR2: Therelating _product_definition of atopological sequenceof facility shall be a facility.

WR3: A topological. sequenceof_facility shall be theelated_product_definition of at least on@rod-
uct_definition _relationship whose name is ‘context for sequence’, and whetaing _product_definition
is afacility .

5.2.3.165 usagef facility in_connection

A usageof_facility _in_connectionis a type ofproduct_definition _relationship that associatesfrod-
uct_definition that defines a facility, and@nnection.of_facility , indicating that the facility is involved
in making the connection.

EXPRESSspecification
*)
ENTITY usage_of_facility_in_connection
SUBTYPE OF (product_definition_relationship,product_definition);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_FACILITY" IN
TYPEOF (SELF.relating_product_definition);
WR2: SELF.related_product_definition.frame_of_reference.name IN
[functional definition’, 'functional occurrence’];
END_ENTITY;
(*
Formal propositions

WR1: Therelating_product_definition of a usageof_facility .in_connectionshall be aconnection-
of facility .

WR2: Therelated_product_definition of ausageof facility .in_connectionshall be a facility.
Informal propositions

IP1: If the description of the usageof_facility .in_connectionhas the value ‘actual’, then thesage-
of facility _in_connectionexists or has existed.

IP2: If the description of theusageof_facility _in_connectionhas the value ‘intended’, then theage-
of facility _in_connectionis intended to exist in the future.
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NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.166 usag®f feature in_connection

A usageof feature_in_connectionis a type ofshapeaspectrelationship andshapeaspectthat iden-
tifies the usage of shapeaspectin a connection.
EXPRESSspecification
)
ENTITY usage_of feature_in_connection
SUBTYPE OF (shape_aspect_relationship,shape_aspect);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CONNECTION_SHAPE_ASPECT’ IN
TYPEOF (SELF\shape_aspect_relationship.relating_shape_aspect);
END_ENTITY;
(*
Formal propositions

WR1: Therelating_shapeaspectof a usageof_feature_in_connectionshall be aconnectionshape-
aspect

5.2.3.167 usagef facility in_connection

5.2.3.168 usag®f material in_connection

A usageof_material in_connectionis a type oforoduct_definition _relationship that associates@od-
uct_definition that defines a material, andcannection of_material, indicating that the material is in-
volved in making the connection.
EXPRESSspecification
)
ENTITY usage_of material_in_connection
SUBTYPE OF (product_definition_relationship,product_definition);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_MATERIAL’ IN
TYPEOF (SELF.relating_product_definition);
WR2: SELF.related_product_definition.frame_of_reference.name IN
['physical definition’, 'physical occurrence’;
END_ENTITY;
(*
Formal propositions

WR1: Therelating_product_definition of ausageof_material in_connectionshall be econnection-
of_material.

WR2: Therelated_product_definition of ausageof_material .in_connectionshall be a material.
Informal propositions

IP1: If the description of theusageof_material _in_connectionhas the value ‘actual’, then thisage-
of_material _in_connectionexists or has existed.
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IP2: If the description of the usageof_material .in_connectionhas the value ‘intended’, then tlus-
age of_material _in_connectionis intended to exist in the future.

NOTE 1 — Thedescription attribute is inherited from thproduct_definition _relationship entity data type.

5.2.3.169 viewdependentinvisibility

A view_dependentinvisibility is a type ofcontext.dependentinvisibility that specifies that a set of
annotation_occurrenceandpresentation layer_assignmentare invisible as they are associated with a
givenpresentation.view.

EXPRESSspecification
*)
ENTITY view_dependent_invisibility
SUBTYPE OF (context_dependent_invisibility);
WHERE
WR1: 'PLANT_FUNCTIONAL_DATA.PRESENTATION_VIEW’
IN TYPEOF (SELF.presentation_context);
WR2: SIZEOF (QUERY (item <* SELFR\invisibility.invisible_items |
NOT (
SIZEOF (TYPEOF (item) *
[[PLANT_FUNCTIONAL_ DATA.ANNOTATION_OCCURRENCE’,
'PLANT_FUNCTIONAL_ DATA.PRESENTATION_LAYER_ASSIGNMENT]) = 1
) = 0;
END_ENTITY;
(*
Formal propositions

WRZ1: The context for the invisibility shall be presentation view.

WR2: The invisible items shall bannotation_occurrenceor presentation layer_assignment

5.2.3.170 plantfunctional _schema imported entity modifications

5.2.3.170.1 coordinateduniversal_time_offset

The base definition of the entityoordinated universal_time_offset is given in ISO 10303-41. The
following modifications apply to this part of ISO 10303.

The coordinated universal time that forms the basis for dates and times shall be Greenwich Mean Time
(GMT).

EXAMPLE 258 — The local time in the time zone that covers the eastern seaboard of the United States is
defined as being 5 hours behind GMT, except during periods of daylight savings, when the offset is 4 hours.
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5.2.4 plant functional schema rule definitions

5.2.4.1 activitylife_cycle

Theactivity life_cyclerule specifies that each instanceaafion shall have the life-cycle qualifier ‘in-
tended’ or ‘actual’, and that each instanceofion_method shall have the life-cycle qualifier ‘actual’.

EXPRESSspecification
)
RULE activity life_cycle FOR
(action, action_method);
WHERE
WR1: SIZEOF (QUERY (act <* action |
NOT (act.description IN [intended’, 'actual])
) = 0;
WR2: SIZEOF (QUERY (acm <* action_method |
NOT (acm.description = 'actual’)
) = 0;
END_RULE;
(*
Argument definitions

action: the set of all instances of tlaetion entity.

action_method: the set of all instances of tlation_method entity.
Formal propositions

WR1: Thedescription of eachaction shall be ‘intended’ or ‘actual’.

WR2: Thedescription of eachaction_method shall be ‘actual’.

5.2.4.2 actualor_intended_effectivity

0

The actual_or_intended effectivity rule constrains instances effectivity such that evereffectivity
has the life-cycle qualifier ‘actual’ or ‘intended’.

EXPRESSspecification
)
RULE actual_or_intended_effectivity FOR
(effectivity);
WHERE
WR1: SIZEOF (QUERY (e <* effectivity |
NOT (e.description in [‘actual’, 'intended’]
) = 0;
END_RULE;
(*
Argument definitions

effectivity: the set of all instances of theffectivity entity data type.
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Formal propositions
WR1: The description of eacéffectivity shall be ‘intended’ or ‘actual’.

5.2.4.3 approvalstatus constraint

The nexpapprovastatusconstraint rule specifies that each instancebroval_status shall have the
value ‘passed’ or ‘rejected’ in itsameattribute.

EXPRESSspecification
)
RULE approval_status_constraint FOR
(approval_status);
WHERE
WR1: SIZEOF (QUERY (stat <* approval_status |
NOT (stat.name IN [passed’, 'rejected’])
)=0;
END_RULE;
(*
Argument definitions

approval_status: the set of all instances of tlapproval_statusentity.

Formal propositions

WR1: The name of eachpproval statusshall be ‘passed’ or ‘rejected’.

5.2.4.4 externalsourceproduct_definition_correlation

Theexternal_source product_definition_correlation rule ensures that eaelxternal_source product -
definition_alias has asourceid that is the same as thé of exactly oneproduct_definition that is a
Facility or a Material.

EXPRESSspecification
)
RULE external_source_product_definition_correlation FOR
(external_source_product_definition_alias, product_definition);
WHERE
WR1: SIZEOF (QUERY (espda <* external_source_product definition_alias |
NOT (
SIZEOF (QUERY (pd <* product_definition |
(
(pd.id = espda.source_id) AND
(pd.frame_of reference.name IN
[functional definition’, 'functional occurrence’,
'physical definition’, 'physical occurrence’]))

) =1
) =0
END_RULE

(*
Argument definitions
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external_source product_definition_alias: the set of all instances of thexternal_source product_-
definition _alias entity data type.

product_definition: the set of all instances of throduct_definition entity data type.

Formal propositions

WR1: For everyexternal_sourceproduct_definition_alias, there shall be exactly oroduct_definition
that has the same identifer, and is a Facility or a Material.

5.2.4.5 facilityand material life cycle

Thefacility .and_material _life _cyclespecifies that each instanceprbduct_definition that is a facility
or material shall have the life-cycle qualifier ‘intended’ or ‘actual’. Each instanpeaafuct_definition
that is a typical facility or typical material shall have the life-cycle qualifier ‘actual’.
EXPRESSspecification
)
RULE facility_and_material_life_cycle FOR
(product_definition);
WHERE
WR1: SIZEOF (QUERY (fac_mat <* QUERY (pd <* product_definition |
pd\product_definition.frame_of reference.name IN
[functional definition’, 'functional occurrence’,
'physical definition’, 'physical occurrence’] ) |
NOT (fac_mat\product_definition.description IN
[intended’, ’actual’]
) = 0;
WR2: SIZEOF (QUERY (fac_mat <* QUERY (pd <* product_definition |
pd\product_definition.frame_of_reference.name IN
['functional definition’, 'physical definition’] ) |
NOT (fac_mat\product_definition.description = ’actual’
) = 0;
END_RULE;
(*
Argument definitions
product_definition: the set of all instances of thproduct_definition entity.

Formal propositions

WR1: Thedescription of eachproduct_definition that is a facility or a material shall be ‘intended’ or
‘actual’.

WR2: Thedescription of eachproduct _definition that is a typical facility or a typical material shall be
‘actual’.

5.2.4.6 plantfunctional layered.items

The nexpplanfunctionallayereditems rule specifies that each instance@sentation layer assign-
ment shall have as its assigned items only instancgsedgentation representation
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EXPRESSspecification
)
RULE plant_functional_layered_items FOR
(presentation_layer_assignment);
WHERE
WR1: SIZEOF (QUERY (pla <* presentation_layer_assignment |
NOT (
SIZEOF (QUERY (item <* pla.assigned_items |
'PLANT_FUNCTIONAL_DATA.PRESENTATION_REPRESENTATION’
IN TYPEOF (item)
) =0
) = 0;
END_RULE;
(*
Argument definitions

presentation layer_assignment: the set of all instances of thpesentation layer_assignmententity.

Formal propositions

WR1: The members of thassigneditems set of eachpresentation assignmentshall bepresent-
ation_representationinstances.

5.2.4.7 productdefinition life cycle

The product _definition _life_cycle rule specifies that each instanceprbduct _definition _relationship
that is aprovision_of_service connectionof_facility , connection.of_material, usageof_material .in _-
connection collection of facility , collection of_material, assemblyof facility, or assemblyof _mat-
erial shall have the life-cycle qualifier ‘intended’ or ‘actual’.

EXPRESSspecification
)
RULE product_definition_relationship_life_cycle
FOR (product_definition_relationship);
WHERE
WR1: SIZEOF (QUERY (pf _pdr <*
QUERY (pdr <* product_definition_relationship |
(SIZEOF (TYPEOF (pdr) *
[[PLANT_FUNCTIONAL_DATA.PROVISION_OF SERVICE’,
'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_FACILITY?,
'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_MATERIAL’,
'PLANT_FUNCTIONAL_DATA.USAGE_OF_MATERIAL_IN_CONNECTION’,
'PLANT_FUNCTIONAL_DATA.COLLECTION_OF_FACILITY,
'PLANT_FUNCTIONAL_DATA.COLLECTION_OF_MATERIAL’,
'ASSEMBLY_OF_FACILITY,
'ASSEMBLY_OF MATERIAL') <> 0)) |
NOT (pf_pdr.description IN [intended’, 'actual’)

) = 0;
END_RULE;
(*
Argument definitions
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product_definition_relationship: the set of all instances of theeoduct_definition _relationship entity.
Formal propositions

WR1: The description of eachproduct_definition_relationship that is aprovision_of_service con-
nection of facility , connection of_material, usageof_material .in_connection collection of facility ,
collection of_material, assemblyof facility , orassemblyof_ material shall be ‘intended’ or ‘actual’.

5.2.5 Plant functional schema function definitions

5.2.5.1 plantfunctional organization correlation

The plant_functional _organization_correlation boolean function returns TRUE if theame attribute
of theorganization_role entity type is coordinated with the entity type selected initias of a plant _-
functional _organization_assignment

EXAMPLE 259 — |If the role for arorganizationis ‘identification scheme maintainer’, then all of tiblems
in the set shall bproduct_definition, product_category or product_definition _relationship.

EXPRESSspecification
)

FUNCTION plant_functional_organization_correlation
(e : plant_functional_organization_assignment ) : BOOLEAN;

LOCAL
o_role : STRING;
END_LOCAL;

o_role := elorganization_assignment.role.name;
CASE o_role OF
'identification scheme maintainer’, 'identification scheme user”
IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
SIZEOF('PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’,
'PLANT_FUNCTIONAL_DATA.PRODUCT_CATEGORY’,
'PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION_RELATIONSHIP'] *
TYPEOF (x)) = 1))
THEN RETURN(FALSE);
END_IF;
'designer’, 'checker’
IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'PLANT_FUNCTIONAL_DATA.ACTION_RESOURCEFE’
IN TYPEOF (x)))
THEN RETURN(FALSE);
END_IF;
‘controller’ IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'PLANT_FUNCTIONAL_DATA." +
INFORMATION_CONTENT_REPRESENTATION’
IN TYPEOF (x)))
THEN RETURN(FALSE);
END_IF;
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‘owner’ IF SIZEOF (e.items) <>

(SIZEOF (QUERY (x <* QUERY (y <* e.items |
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’
IN TYPEOF (y)) |
x\product_definition.frame_of_reference.name IN
['physical definition’, 'physical occurrence’])) +
SIZEOF (QUERY (x <* e.items |
'PLANT_FUNCTIONAL_DATA. +
INFORMATION_CONTENT_REPRESENTATION’
IN TYPEOF (x))))

THEN RETURN (FALSE);

END_IF;

‘custodian’: IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* QUERY (y <* e.items |
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’
IN TYPEOF (y)) |
x\product_definition.frame_of_reference.name IN
['physical definition’, 'physical occurrence’]))

THEN RETURN (FALSE);

END_IF;

‘'operator’: IF SIZEOF (e.items) <>

‘context for hierarchy’:

SIZEOF (QUERY (x <* QUERY (y <* e.items |
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’
IN TYPEOF (y)) |
x\product_definition.frame_of_reference.name IN
['functional definition’,

'functional occurrence’]))

THEN RETURN (FALSE);

END_IF;

IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* e.items |
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’
IN TYPEOF (x)))

THEN RETURN(FALSE);

END_IF;

‘context for identification’:

IF SIZEOF (e.items) <>

SIZEOF (QUERY (x <* e.items |
'PLANT_FUNCTIONAL_DATA.EXTERNAL_SOURCE’
IN TYPEOF (x)))

THEN RETURN(FALSE);

END_IF;

OTHERWISE : RETURN(TRUE);

END_CASE;
RETURN (TRUE);
END_FUNCTION;
(*
Argument definitions

e: the inputplant_functional _organization_assignmentto be checked.
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5.2.5.2 plantfunctional person.correlation

The plant_functional _person.correlation boolean function returns TRUE if theame attribute of the
personrole entity type is coordinated with the entity type selected inithis of a plant_functional _-
person.assignment
EXPRESSspecification
*)
FUNCTION plant_functional_person_correlation

(e : plant_functional_person_assignment ) : BOOLEAN;

LOCAL
p_role : STRING;
END_LOCAL;

p_role := e\person_assignment.role.name;
CASE p_role OF
'designer’, 'checker’
IF SIZEOF (e.items) <>
SIZEOF (QUERY (x <* e.items |
'PLANT_FUNCTIONAL_DATA.ACTION_RESOURCEFE’
IN TYPEOF (x)))
THEN RETURN(FALSE);
END_IF;
OTHERWISE : RETURN(TRUE);
END_CASE;
RETURN (TRUE);
END_FUNCTION;
(*
Argument definitions

e: the inputplant_functional _personassignmentto be checked.
EXPRESSspecification

*)

END_SCHEMA;

(*

)

6 Conformance requirements

Conformance to this part of ISO 10303 includes satisfying the requirements stated in this part, the re-
guirements of the implementation method(s) supported, and the relevant requirements of the normative

references.

An implementation shall support at least one of the following implementation methods: 1SO 10303-21,

ISO 10303-22.

Requirements with respect to implementation methods-specific requirements are specified in annex C.

The Protocol Information Conformance Statement (PICS) proforma lists the options or the combination

of options that may be included in the implementation. The PICS proforma is provided in annex D.

869



ISO/CD 10303-221(E)

This part of ISO 10303 defines three categories of information that shall be supported by an implemen-
tation, as follows:

basic functional data: Within this category are:
— identification, classification, composition and connection of Facilities and Materials;
— transfer of material Activities performed by Facilities, e.g., stream design cases; and
— properties of Facilities, Materials and Activities.

NOTE 1 — The information in this category may be supported by application software concerned with
engineering data sheets, and by intelligent P&ID systems.

schematic presentation: Within this category are:
— the geometric position and shape of symbolic and textual annotation; and
— the physical appearance of symbolic and textual annotation.
NOTES
2 — This information in this category on its own may be supported by ‘dumb’ graphics systems.

3 - In a Conformance Class that contains both the basic functional data and schematic presentation
categories, support is required for the association between annotation and and a thing, such as a Facility
or Activity.

The combined basic functional data and schematic presentation information may be supported by ‘in-
telligent’ P&ID systems.

business information: Within this category are:

class libraries and catalogues with or without designs that refer to them;

information about the life cycle stage of design information;

recording of changes to design information and the relationship between different designs;

support for external sources of information and documents, including reference to data held in
accordance with ISO 13584; and

approval, ownership and other administrative information.
This category shall be combined with the basic functional data category.

NOTES
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4 — This category, combined with the basic functional data and schematic presentation categories, com-
pletes the scope of this part of ISO 10303.

5 — The information in this category may be supported by engineering data management systems.

The Units of Functionality that are involved &ach category are shown in table 30.

Table 30 — Units of functionality and categories of information

UoF basic functional schematic business
data presentation information

activity X
administration X
approval X
catalogueof_standardtems X
classificationof_plantitem X
compositionand connectionof - X
plantitem
datainheritance X
effect X
hierarchicaldecomposition; X
identification X
informationanddocument X
involvementconstraint; X
library_of classes X
life_cycle; X
plantitem X
positionand orientation X
processmaterialand substance X
property X
requiredinformation; X
schematicappearance X
schematigoresentatiorand layout X
varianceandderivation. X

Conformance classes are defined by combinations of these categories of information, as shown in ta-
ble 31.

An implementation of a Conformance Class shall recognise the specified instances of application objects
that are defined in annex M and that are relevant to the Conformance Class.

The specified instances are divided into tables within annex M, and these tables are assigned to Units of
Functionality by table 1.

The descriptions of the Conformance Classes are as follows:

class 1 - basic functional data: Support for all information requirements in the basic functional
data category is required.
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Table 31 — Conformance classes and categories of information

872

Conformance class basic functional schematic business
data presentation information
class 1 X
class 2 X
class 3 X X
class 4 X X
class 5 X X X
NOTES

6 — This Conformance Class may be used to specify exchange between engineering data sheet applica-
tions.

7 — The scope of the engineering information that may be exchanged by this Conformance Class is
identical to the scope of the engineering information that may be exchanged by the Functional Data
Conformance Class of ISO 10303 part 227.

class 2 - schematic presentationSupport for all information requirements in the schematic pre-
sentation category is required. No basic functional data shall be included.

NOTE 8 — This Conformance Class may be used to specify exchange between graphics applications
that create ‘dumb’ P&IDs without associations between the annotation and functional data.

class 3 - basic functional data and schematic presentationSupport for information in the basic
functional data and schematic presentation categories is required.

NOTE 9 — This Conformance Class may be used to specify exchange between graphics applications
that create ‘intelligent’ P&IDs with associations between the annotation and functional data.

class 4 - basic functional data and business informationSupport for information in the basic
functional data and business information categories is required.

NOTE 10 — This Conformance Class may be used to specify exchange between advanced engineering
data sheet applications that also have an engineering data management capability and can support bills
of materials, version control and audit trails.

class 5 - basic functional data, schematic presentation and business informatiof8upport for in-
formation in the basic functional data, schematic presentation and business information categories
is required.

NOTE 11 — This Conformance Class may be used to specify exchange between advanced engineering
data sheet an P&ID applications that also have an engineering data management capability.
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This Conformance Class may be used to specify exchange between process plant data repository sys-
tems that:

— recieve and merge data from engineering data sheet and P&ID applications; and

— provide engineering data management capabilities such as approval and version control.

External reference to data held in accordance with ISO 13584 shall be supported by Conformance Classes
4 and 5.
The AIM elements that shall be supported by each Conformance Class are shown in table 32.

The tables of standard data that shall be supported by each Conformance Class are shown in table 33.
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Table 32 — Conformance class elements

AIM element classes

class 1] class 2| class 3] class 4| class 5

action X X

actionassignment

actioncomposition

actionmethod X X

actionmethodcomposition

actionmethodrelationship

actionmethodsequence

actionproperty X X

actionpropertyrelationship

actionpropertyrepresentation X X

actionrelationship

actionresource

actionresourcetype

actionrole X X

actionsequence

address

alternateconnectionidentification

amountof_substanceaneasurewith_unit

X | X| X| X| X| X]| X[ X| X| X| X| X| X| X| X| X| X| X

amountof_substanceaunit

annotationcurve occurrence

annotatiorfill _area

annotatiorfill _areaoccurrence

annotationoccurrence

annotationoccurrencerelationship

annotationsymbol

annotationsymboloccurrence

annotationtext

annotationtext occurrence

annotationtext with_extent

applicationcontext X

applicationcontextelement X

X| X X X[ X| X| X[ X| X| X[ X|X]| X]| X| X| X|X| X|X]| X|X]| X| X[ X| X| X| X| X[ X| X| X

X | X| X| X[ X| X| X[ X| X| X[ X|X]| X]| X| X| X

X | X X| X[ X| X]| X[ X| X| X|X]| X]| X

applicationprotocoldefinition X
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2| class 3] class 4| class 5

approval X X

approvalassignment

approvalrole

x| X| X

approvalstatus

areain_set X

areameasurawith_unit

areaunit

X | X| X| X

assemblycomponeniusage

assemblycomponentusagesubstitute

assemblyof_facility X

X | X| X| X[ X]| X

assemblyof_material X

axis2placemeni2d

b_splinecurve

b_splinecurvewith_knots

X | X| X| X| X[ X

x| X| X| X

beziercurve

binary objectrepresentation X

boundedcurve

cartesiagpoint

characterizedbject X

circle X

classof_activity X

X | X| X]| X[ X| X

classof_annotationelement X

classof_annotationelementassemblyconstraint

classof_annotationelemeniconnectionconstraint

X | X X| X[ X| X| X[ X| X| X[ X| X| X| X| X| X[ X[ X| X| X|X]|] X| X| X

classof_annotationelementpresentatiorof_-
facility constraintassignment

classof_annotationelementpresentatiorof_- X
materialconstraintassignment

classof_facility X X X X

classof_facility_assemblyconstraint X X
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Table 32 — Conformance class elements (continued)

AIM element classes

class 1] class 2 class 3 class 4| class 5

classof facility_connectionconstraint X X

classof_informationcontent X X

classof_informationcontentcomposition- X X
constraint

classof_involvement

classof_material

classof_materialassemblyconstraint

classof_materialconnectionconstraint

classof_property X X

X | X[ X| X| X[ X

classof_substance X X

classificationof_classof_annotationelement

classificationof_classof facility

classificationof_classof_material

classificationof_facility

classificationof_material

collectionof facility

X | X| X| X
X | X| X| X| X]| X

collectionof_material

colour

colourrgb

colour specification

compositecurve

compositecurveseg ment

compositetext

compositetext with_associateaturves

compositetext with_blankingbox

compositetext with_extent

X | X| X| X| X| X| X| X| X| X

conic

connectionof_facility X

connectionof_material

connectionshapeaspect

connectorfeatureannotationoccurrence

X | X | X| X| X[ X| X| X[ X| X| X[ X| X| X|X]| X]| X[ X| X| X]| X|X]| X]| X|[X]| X| X|X

X | X| X| X| X[ X| X| X[ X| X| X[ X| X| X[ X]| X]| X| X| X

contextdependentnvisibility
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2| class 3 class 4| class 5

contextdependentnit X X X X X
conversionbasedunit X X X X

coordinateduniversaltime_offset X X
curve X X X
curvestyle X X X
curvestyle font X X X
curvestylefont_pattern X X X
date X
dateandtime X
datedeffectivity X
definedsymbol X X X
derivedunit X X X X
derivedunit_ element X X X X
descriptiverepresentatioftem X X X X
dimensionalexponents X X X X X
direction X X X
directionrangefor_connectosfeature X X X
directionrangerepresentation X X X
document X X
documentreference X X
documentrole X X
documentrelationship X X
documenttype X X
draughtingcallout X X X
draughtingcalloutrelationship X X X
draughtingtitle X X X
drawingdefinition X X X
drawingrevision X X X
drawingsheetrevision X X X
drawing sheetrevisionusage X X X
effectivity X X
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Table 32 — Conformance class elements (continued)

AIM element classes

class 1] class 2 class 3 class 4| class 5

effectivity_assignment X X

effectivity_relationship

effectivity_role

electriccurrentmeasurewith_unit

X | X| X| X

electriccurrentunit

ellipse X

expressiorconversionbasedunit X

X | X| X| X[ X

expressiordefinition X

externalidentificationassignment

externalreferentassignment

externalreferentrole

externalsource

externalsourceproductdefinitionalias

X | X| X| X[ X| X| X| X

externallydefinedclassof_activity

externallydefinedclassof_annotationelement X X

X | X| X[ X[ X]| X| X| X| X| X| X|X]| X| X| X

externallydefinedclassof_annotationelement-
assemblyconstraint

externallydefinedclassof_annotationelement- X
connectionconstraint

externallydefinedclassof_facility X X X X

externallydefinedclassof_facility_assembly- X X
constraint

externallydefinedclassof_facility connection- X X
constraint

externallydefinedclassof_informationcontent

externallydefinedclassof_involvement

externallydefinedclassof_material X X

X | X| X| X
X | X| X| X

externallydefinedclassof_materialassembly
constraint

externallydefinedclassof_materialconnection- X X
constraint

externallydefinedclassof_property X X X X
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2| class 3 class 4| class 5

externallydefinedclassificationof_classof - X
annotationelement

externallydefinedclassificationof_classof_facility X X

externallydefinedclassificationof_classof - X X
material

externallydefinedcurve font X X X

externallydefinedhatchstyle X X X

externallydefinedinvolvementin_activity_class- X X
constraint

externallydefineditem X X X X X

externallydefinedmaterialor_facility X X

x

externallydefinedrecognizedprovisionof_- X
serviceaccordingto_class

externallydefinedrepresentatioftem X

externallydefinedsymbol X

externallydefinedtext font X

externallydefinedtile_style X

facility _port X

fill _areastyle X

fill _areastyle colour

fill _areastyle hatching

fill _areastyletile_symbolwith_style

fill _areastyletiles

geometricrepresentatiorontext

geometricrepresentatiolitem

globalunit_assignedcontext X

graphicaltransformation

group

groupassignment

X | X| X[ X| X| X| X| X| X| X| X| X| X| X| X| X
X | X| X[ X| X| X[ X| X| X| X| X| X| X| X| X| X| X

X | X| X| X| X| X| X| X| X| X| X

grouprelationship X
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Table 32 — Conformance class elements (continued)

AIM element classes

class 1] class 2| class 3 class 4| class 5

hyperbola X X X

identificationassignment X X X

identificationrole X X X

informationcontentrepresentation

X | X| X]| X

inheritanceeffectivity

invisibility X X

x

involvementin_activity classconstraint

involvementin_activity_classconstraintgroup X

item_definedtransformation

leadercurve

leaderdirectedcallout

leaderterminator

lengthmeasurewith_unit X

X | X| X| X[ X| X
X | X| X| X[ X| X

lengthunit X

library_assignment

x| X| X| X

library_context

line X X

local_time

luminousintensitymeasurewith_unit X

x
x

luminousintensityunit

mappeditem X

massmeasurewith_unit

massunit

measureaepresentatioftem

X | X| X| X| X| X]| X

X | X| X| X

measurewvith_unit

nameassignment

namerole

namedunit X X

X | X| X| X| X| X| X[ X

nextassemblyusageoccurrence

offsetcurve2d

X | X| X| X[ X| X| X| X| X]| X| X| X| X| X|X]|] X| X[ X| X| X|X]| X]| X| X| X| X| X| X| X| X

X| X| X| X

onedirectionrepeatfactor
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2| class 3 class 4| class 5

organization X X

organizatiomassignment

organizatiomrelationship

organizationrole

organizationahddress

orientationof_material

X | X| X| X| X[ X

orientationof_resourcefor_facility

pageconnector X X

parabola X X

person

personand organization

personassignment

personrole

personaladdress

phaseof_material X X

X | X| X| X| X| X| X

placedeffectivity

placement

planarbox

planatrextent

planeanglemeasurawith_unit X

X | X| X| X| X
X | X| X| X| X

planeangleunit X

X | X| X| X[ X[ X| X| X| X| X| X| X| X| X| X| X| X| X| X| X| X

plantfunctionalactionidentificationcontext- X
assignment

plantfunctionalactivity inputinformation- X X
contentclassconstraintassignment

plantfunctionalactivity inputinformation- X X
contentconstraintassignment

plantfunctionalactivity_input propertyclass- X X
constraintassignment

plantfunctionalactivity_input property- X X
constraintassignment
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2| class 3 class 4| class 5

plantfunctionalactivity_outputinformation- X X
contentclassconstraintassignment
plantfunctionalactivity_outputinformation- X X
contentconstraintassignment
plantfunctionalactivity_ outputpropertyclass- X X
constraintassignment
plantfunctionalactivity_outputproperty- X X
constraintassignment
plantfunctionalactivity_performer X X
plantfunctionalapprovalassignment X X
plantfunctionalapprovaleffectivity_assignment X X
plantfunctionalassessedbjectactivity_- X X
assignment
plantfunctionalassessmergurposeactivity - X X
assignment
plantfunctionalassessmemnesultactivity - X X
assignment
plantfunctionalclassof_activity_assignment X X X X X
plantfunctionalclassof_annotationelement- X X X
assignment
plantfunctionalclassof_facility library._- X X
assignment
plantfunctionalclassof_information.content- X X
assignment
plantfunctionalclassof_information.content- X X
library_assignment
plantfunctionalclassof_informationheld by - X X
informationcarriecassignment
plantfunctionalclassof_involvementassignment | X X X X
plantfunctionalclassof_materiallibrary - X X
assignment
plantfunctionalclassof_objectdescription- X X
constraintassignment
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2 class 3 class 4| class 5

plantfunctionalclassof_propertylibrary - X X
assignment
plantfunctionalcontextfor_hierarchyaction- X X
assignment
plantfunctionalcontextfor_hierarchygroup- X X
assignment
plantfunctionalcontextfor_hierarchy- X X
organizatiomassignment
plantfunctionaldatarecordnameassignment X X
plantfunctionaldesignreferenceactivity - X X
assignment
plantfunctionaldesignresultactivity_assignment X X
plantfunctional effectivity assignment X X
plantfunctionalenumerategbropertyin_classof - X X X X
propertyassignment
plantfunctionalgroupidentificationcontext- X X
assignment
plantfunctionalidentificationassignment X X
plantfunctionalinformationcarrierdefinition- X X
assignment
plantfunctionalinformationcarrier description- X X
assignment
plantfunctionalinformationcarrierreference- X X
assignment
plantfunctionalinformationcontentdefinition - X X
assignment
plantfunctionalinformation contentdescription- X X
assignment
plantfunctionalinformationcontentreference- X X
assignment
plantfunctionalinheritanceexclusionassignment X X
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2| class 3 class 4| class 5

plantfunctionalinheritanceinclusionassignment X X
plantfunctionalinvolvementconstraint- X X
assignment
plantfunctionalinvolvementof_objectin_- X X
activity_classconstraintassignment
plantfunctionalnumericoperator X X X X
plantfunctionalorganizationassignment X X
plantfunctionalpersonassignment X X
plantfunctionalpresentedtem X X X
plantfunctionalpresentedtem with_association X X X
plantfunctionalpropertyclassificationassignment X X X X
plantfunctionalrecognizedpossessionf - X X
propertyassignment
plantfunctionalsymbollibrary_assignment X
plantfunctionaltransfermaterialdestination- X X
activity_assignment
plantfunctionaltransfermaterialsourceactivity - X X
assignment
plantfunctionaltransferredmaterialactivity_- X X
assignment
plantfunctionaltransformmaterialinput activity - X X
assignment
plantfunctionaltransformmaterialoutput- X X
activity_assignment
plantfunctionaltypical facility_catalogue- X X
assignment
plantfunctionaltypicalLmaterialcatalogue- X X
assignment
point X X X
pointin_spaceof_material X X
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2| class 3 class 4| class 5

pointin_spaceof_resourcefor_facility X X

pointon_curve X

polyline X

possessionf_facility port X

possessiomf_featureconnector X

pre.definedcolour

pre.definedcurve font

pre defineditem X

pre.definedsymbol

pre definedtext font

presentatiorarea

presentatiodayer assignment

presentatiodayer usage

presentatiomepresentation

presentatiomepresentatiomelationship

presentatiorset

presentatiorsize

presentatiorstyle assignment

presentatiorview

presentatiorview_with_clipping_box

presentatiomwith_association

presentedtem

X | X[ X| X| X| X| X| X| X| X| X[ X| X| X| X| X| X| X| X| X| X| X

X | X| X| X| X| X| X| X| X| X| X[ X| X| X| X| X| X| X

presentedtem representation

processor_processrelationshipeffectivity

x

processproductassociation X

product X X X

productcategory X X X

productcategoryrelationship

productcontext X X X

X | X| X X[ X| X| X| X| X| X[ X| X| X[ X[ X| X| X[ X| X| X[ X| X| X| X| X| X| X| X| X

X | X| X| X| X| X| X

productdefinition X X X
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Table 32 — Conformance class elements (continued)

AIM element classes

class 1] class 2| class 3] class 4| class 5

productdefinition alternative X X

productdefinition. context X X X

productdefinition derivation

productdefinition effectivity

productdefinitionformation X X X

productdefinitionrelationship X X

productdefinition shape

productdefinition.usage X X

productdefinitionversion

productdefinitionwith_associatediocuments

X | X| X| X| X| X| X| X| X| X

productrelatedproductcategory X

projectioncurve X

projectiondirectedcallout X

propertyby member X

X | X| X| X| X

propertydefinition X

propertydefinition alternative

propertydefinition derivation

propertydefinitionrelationship

propertydefinition representation X X

propertydefinition version

provisionof_service X

X | X| X| X| X| X| X| X[ X

gualifiedrepresentatioftem X

guasiuniform_curve

ratio.measurawith_unit

ratio_unit

X| X| X| X
X| X| X| X[ X]| X

rationalb_splinecurve

realizationof_intendedactivity by _actual X

X | X| X[ X[ X]| X| X[ X| X| X| X| X| X[ X| X| X| X| X| X| X| X| X| X| X| X| X| X

realizationof_intendedfacility or_materialby - X
actual
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Table 32 — Conformance class elements (continued)

AIM element classes
class 1] class 2| class 3 class 4| class 5
recognizedclassof_resource X X
recognizedclassof_service X X
recognizedprovisionof_serviceaccordingto_class X X
referencebetweenpageconnector X X X
representation X X X X X
representatiomlternative X X
representatioicontext X X X X X
representatiomlerivation X X
representatioftem X X X X X
representatiomap X X X
representatiomelationship X X X
representatiomelationshipwith_transformation X X X
representatiowersion X X
serialactionmethod X X
shapeaspect X X X X
shapeaspectrelationship X X X X
si_unit X X X X X
solid_anglemeasurewith_unit X X X X
solid.angleunit X X X X
specifiedhigherusageoccurrence X X
standardclassof_activity X X X X
standardclassof_annotationelement X X
standardclassof_facility X X X
standardclassof_informationcontent X X
standardclassof_involvement X X
standardclassof_material X X
standardclassof_property X X
standardclassificationof_classof facility X X
standardclassificationof_classof material X X
standardnvolvementin_activity classconstraint X X
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Table 32 — Conformance class elements (continued)

AIM element classes

class 1] class 2| class 3 class 4| class 5

styleditem X X X

symbolcolour

symbolrepresentation

symbolrepresentatiomap

symbolstyle

symboltarget

terminatorsymbol

textliteral

textliteral_with_associategurves

text literal_with_blankingbox

textliteral_with_delineation

textliteral_with_extent

text style

text style for_definedfont

text style with_box characteristics

X | X[ X| X[ X[ X]|] X| X[ X]| X| X| X| X| X| X

text style with_mirror

thermodynamidemperaturaneasurewith_unit

thermodynamidemperaturaunit

time_measurewith_unit

time_unit

X | X | X| X[ X
X | X | X| X[ X

topologicalsequencaf facility

trimmed.curve

two_directionrepeatfactor

type qualifier X

uniform.curve X

usageof_facility in_connection X

usageof_featurein_connection X

usageof_materialin_connection X

vector X

X | X[ X[ X| X| X[ X| X| X[ X| X| X| X| X| X| X| X| X[ X|X]| X|X|X]| X| X| X]| X| X| X
X | X[ X[ X| X| X[ X| X| X[ X| X| X| X| X| X| X| X| X[ X|X]| X|X|X]| X| X[ X| X| X| X

view_dependentnvisibility X
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Table 32 — Conformance class elements (concluded)

AIM element classes
class 1] class 2| class 3 class 4| class 5
volumemeasurewith_unit X X X X
volume.unit X X X X
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Table 33 — Conformance class standard instances

table of standard data classes
class 1] class 2 class 3 class 4| class 5

Classof_activity for design X X X X
Classof_activity for processes X X X X
Classof annotationelement X X X
Classof facility for Connectorof_facility X X X X
Classof _facility for generic classification X X X X
Classof facility for heat transfer X X X X
Classof_facility for instrumentation and control X X X X
Classof facility for piping and insulation X X X X
Classof_facility for plants and systems X X X X
Classof facility for rotating and reciprocating X X X X
equipment
Classof _facility for valves X X X X
Classof facility for vessels X X X X
Classof_facility for Logical_informationcarrier X X
Classof_information content for identification X X X X
Classof_informationcontent for design documen- X X
tation
Classof_informationcontent for natural language X X
Classof_involvement X X X X
Classof_material for generic classification X X X X
Classof material for heat transfer X X X X
Classof_material for heat transfer equipment com- X X X X
ponents
Classof_material for instrumentation and control
Classof_material for instrumentation and control X
components
Classof_material for piping and insulation X X X X
Classof_material for plants and systems X X X X
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Table 33 — Conformance class standard instances (concluded)

table of standard data classes
class 1] class 2| class 3 class 4| class 5

Classof_material for rotating and reciprocating X X X X
equipment
Classof material for valves X X X X
Classof_material for valve components X X X X
Classof_material for vessels X X X X
Classof_material for vessel components X X X X
Classof_material for Physicainformationcarrier X X
Classof_property for composition X X X X
Classof_property for Material and Activity X X X X
Classof_property for Physicainformationcarrier X X
Classof_substance for Phase X X
Classof_substance for Processaterial X X
Classificationof_classof_facility X X
Classificationof_classof_material X X
Property enumerations for colour X X X
Recognizednvolvementfor_activity_according- X X
to_class for design
Recognizednvolvementfor_activity_according- X X
to_class for processes
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Annex A
(normative)

AIM EXPRESS expanded listing

The followingEXPRESSSs the expanded form of the short form schema given in 5.2. In the event of any
discrepancy between the short form and this expanded listing, the expanded listing shall be used.

SCHEMA plant_functional_data;

TYPE activity_performer_item = SELECT
(person,
organization,
product_definition);

END_TYPE; -- activity _performer_item

TYPE ahead_or_behind = ENUMERATION OF
(ahead,
behind);

END_TYPE; -- ahead_or_behind

TYPE amount_of substance _measure = REAL;
END_TYPE; -- amount_of substance measure

TYPE annotation_element_item = SELECT
(annotation_occurrence,
drawing_revision,
presentation_layer_assignment,
presentation_representation,
symbol_representation);

END_TYPE; -- annotation_element_item

TYPE approval_effectivity_item = SELECT
(plant_functional_approval_assignment);
END_TYPE; -- approval_effectivity_item

TYPE approval_item = SELECT
(action,
action_assignment,
action_method,
action_property,
action_relationship,
annotation_fill_area,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,
annotation_text,
approval_status,
assembly _component_usage_substitute,
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axis2_placement_2d,

class_of_facility,
class_of_facility_assembly_constraint,
class_of_facility_connection_constraint,
class_of material,

class_of _material_assembly_constraint,
class_of material_connection_constraint,
classification_of _class_of_facility,
classification_of_class_of _material,
classification_of_facility,
classification_of_material,

colour_rgb,

composite_text,

connection_of_facility,

connection_of material,

curve,

date_and_time,

defined_symbol,
descriptive_representation_item,
direction_range_for_connector_feature,
document,

document_reference,

drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage,
effectivity,

effectivity_assignment,

fill_area_style hatching,

fill_area_style tiles,

group,

group_assignment,

group_relationship,
inheritance_effectivity,

library _assignment,

library_context,
measure_representation_item,
organization,

organization_relationship,

person,

person_and_organization,
planar_extent,

point,

positive_ratio_measure,
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation_relationship,
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presented_item_representation,
product_definition,
product_definition_relationship,
product_definition_shape,
property_definition,
property_definition_alternative,
property_definition_derivation,
property_definition_representation,
property_definition_version,
recognized_class_of_resource,
recognized_class_of_service,
recognized_provision_of_service_according_to_class,
reference_between_page_connector,
representation,
representation_relationship,
serial_action_method,
shape_aspect,
shape_aspect_relationship,
symbol_target,
text_literal,
text_style_with_box_characteristics,
view_dependent_invisibility);
END_TYPE; -- approval_item

TYPE area_measure = REAL;
END _TYPE; -- area_measure

TYPE area_or _view = SELECT
(presentation_area,
presentation_view);

END_TYPE; -- area or_view

TYPE assessment_purpose_item = SELECT
(action,
action_method,
class_of_activity);

END_TYPE; -- assessment_purpose_item

TYPE assessment result_item = SELECT
(effectivity);
END_TYPE; -- assessment_result_item

TYPE attribute_type = SELECT
(label,
text);

END_TYPE; -- attribute_type

TYPE axis2_placement = SELECT
(axis2_placement_2d);
END_TYPE; -- axis2_placement
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TYPE b_spline_curve_form = ENUMERATION OF
(polyline_form,
circular_arc,
elliptic_arc,
parabolic_arc,
hyperbolic_arc,
unspecified);
END_TYPE; -- b_spline_curve_form

TYPE box_characteristic_select = SELECT
(box_height,
box_width,
box_slant_angle,
box_rotate_angle);
END_TYPE; -- box_characteristic_select

TYPE box_height = positive_ratio_measure;
END_TYPE; -- box_height

TYPE box_rotate_angle = plane_angle_measure;
END_TYPE; -- box_rotate_angle

TYPE box_slant_angle = plane_angle_measure;
END_TYPE; -- box_slant_angle

TYPE box_width = positive_ratio_measure;
END_TYPE; -- box_width

TYPE character_spacing_select = SELECT
(length_measure,
ratio_measure,
measure_with_unit,
descriptive_measure);

END_TYPE; -- character_spacing_select

TYPE character_style_select = SELECT
(text_style for_defined_font);
END_TYPE; -- character_style_select

TYPE characterized_action_definition = SELECT
(action,
action_method,
action_method_relationship,
action_relationship);

END_TYPE; -- characterized_action_definition

TYPE characterized_definition = SELECT
(characterized_obiject,
characterized_product_definition,
shape_definition);

END_TYPE; -- characterized_definition
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TYPE characterized_product_definition = SELECT
(product_definition,
product_definition_relationship);

END_TYPE; -- characterized_product_definition

TYPE characterized _resource_definition = SELECT
(action_resource);
END_TYPE; -- characterized_resource_definition

TYPE class_of_activity_item = SELECT
(action,
action_method);

END_TYPE; -- class_of_activity_item

TYPE class_of _annotation_element_library_item = SELECT
(class_of _annotation_element);
END_TYPE; -- class_of_annotation_element_library_item

TYPE class_of facility_library_item = SELECT
(class_of_facility);
END_TYPE; -- class_of_facility_library_item

TYPE class_of_information_content_library_item = SELECT
(class_of_information_content);
END_TYPE; -- class_of_information_content_library_item

TYPE class_of _involvement_item = SELECT
(plant_functional_activity _performer_assignment,
plant_functional_assessed_object_activity _assignment,
plant_functional_assessment_purpose_activity assignment,
plant_functional_assessment_result_activity assignment,
plant_functional_design_reference_activity assignment,
plant_functional_design_result_activity assignment,
plant_functional_transfer_material_destination_activity assignment,
plant_functional_transfer_material_source_activity assignment,
plant_functional_transferred _material_activity assignment,
plant_functional_transform_material_input_activity assignment,
plant_functional_transform_material_output_activity assignment);

END_TYPE; -- class_of involvement_item

TYPE class_of material_library_item = SELECT
(class_of _material);
END_TYPE; -- class_of material_library item

TYPE class_of property item = SELECT
(action_property,
property_definition);

END_TYPE; -- class_of property item
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TYPE class_of_property_library_item = SELECT
(class_of_property);
END_TYPE; -- class_of_property_library_item

TYPE context_dependent_measure = REAL;
END_TYPE; -- context_dependent_measure

TYPE count measure = NUMBER,;
END TYPE; -- count _measure

TYPE curve_font or scaled curve font select = SELECT
(curve_style_font_select);
END_TYPE; -- curve_font or_scaled curve_font select

TYPE curve_or_annotation_curve_occurrence = SELECT
(curve,
annotation_curve_occurrence);

END_TYPE; -- curve_or_annotation_curve_occurrence

TYPE curve_or_render = SELECT
(curve_style);
END_TYPE; -- curve_or_render

TYPE curve_style font_select = SELECT
(curve_style_font,
pre_defined_curve_font,
externally_defined_curve_font);

END_TYPE; -- curve_style font_select

TYPE date _time_select = SELECT
(date,
local_time,
date_and_time);

END_TYPE; -- date time_select

TYPE defined_symbol_select = SELECT
(pre_defined_symbol,
externally_defined_symbol);

END_TYPE; -- defined_symbol_select

TYPE described_item = SELECT
(action,
action_assignment,
action_method,
action_property,
action_relationship,
annotation_fill_area,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,
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898

annotation_text,

approval_status,

assembly _component_usage_substitute,
class_of_activity,

class_of_facility,
class_of_facility_assembly_constraint,
class_of_facility_connection_constraint,
class_of material,

class_of _material_assembly_constraint,
class_of material _connection_constraint,
classification_of _class_of_facility,
classification_of_class_of _material,
classification_of_facility,
classification_of_material,

colour_rgb,

composite_text,

connection_of_facility,
connection_of_material,

curve,

date_and_time,

defined_symbol,
descriptive_representation_item,
direction_range_for_connector_feature,
document,

document_reference,

drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage,
effectivity,

effectivity_assignment,

fill_area_style hatching,

fill_area_style tiles,

group,

group_assignment,

group_relationship,
inheritance_effectivity,
library_assignment,

library_context,
measure_representation_item,
organization,

organization_relationship,

person,

person_and_organization,
axis2_placement_2d,

planar_extent,

point,
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positive_ratio_measure,
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation_relationship,
presented_item_representation,
product_definition,
product_definition_relationship,
product_definition_shape,
property_definition,
property_definition_alternative,
property_definition_derivation,
property_definition_representation,
property_definition_version,
recognized_class_of_resource,
recognized_class_of_service,
recognized_provision_of_service_according_to_class,
reference_between_page_connector,
representation,
representation_relationship,
serial_action_method,
shape_aspect,
shape_aspect_relationship,
symbol_target,
text_literal,
text_style with_box_characteristics,
view_dependent_invisibility);
END_TYPE; -- described_item

TYPE descriptive_measure = STRING;
END_TYPE; -- descriptive_measure

TYPE design_item = SELECT
(action,
action_assignment,
action_method,
action_property,
action_relationship,
annotation_fill_area,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,
annotation_text,
approval_status,
assembly _component_usage_substitute,
axis2_placement_2d,
class_of _facility,
class_of_facility_assembly constraint,
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class_of_facility_connection_constraint,
class_of material,

class_of _material_assembly_constraint,
class_of material _connection_constraint,
classification_of _class_of _facility,
classification_of _class_of material,
classification_of_facility,
classification_of_material,

colour_rgb,

composite_text,

connection_of_facility,

connection_of material,

curve,

date_and_time,

defined_symbol,
descriptive_representation_item,
direction_range_for_connector_feature,
document,

document_reference,

drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage,
effectivity,

effectivity_assignment,

fill_area_style hatching,

fill_area_style tiles,

group,

group_assignment,

group_relationship,
inheritance_effectivity,

library _assignment,

library _context,
measure_representation_item,
organization,

organization_relationship,

person,

person_and_organization,
planar_extent,

point,

positive_ratio_measure,
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation_relationship,
presented_item_representation,
product_definition,
product_definition_relationship,
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product_definition_shape,
property_definition,
property_definition_alternative,
property_definition_derivation,
property_definition_representation,
property_definition_version,
recognized_class_of resource,
recognized_class_of_service,
recognized_provision_of_service_according_to_class,
reference_between_page_connector,
representation,
representation_relationship,
serial_action_method,
shape_aspect,
shape_aspect_relationship,
symbol_target,
text_literal,
text_style_with_box_characteristics,
view_dependent_invisibility);
END_TYPE; -- design_item

TYPE dimension_count = INTEGER;
WHERE

wrl: SELF > O;
END_TYPE; -- dimension_count

TYPE draughting_callout_element = SELECT
(annotation_text_occurrence,
annotation_symbol_occurrence,
annotation_curve_occurrence);

END_TYPE; -- draughting_callout_element

TYPE draughting_titled_item = SELECT
(drawing_revision,
drawing_sheet_revision);

END_TYPE; -- draughting_titled_item

TYPE effectivity item = SELECT
(action,
action_method,
assembly_of facility,
assembly_of material,
classification_of _class_of facility,
classification_of class_of material,
classification_of_facility,
classification_of _material,
collection_of_facility,
collection_of _material,
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connection_of_facility,
connection_of material,
effectivity,
plant_functional_class_of annotation_element_assignment,
plant_functional_class_of_information_content_assignment,
plant_functional_class_of _involvement_assignment,
plant_functional_property_classification_assignment,
plant_functional_recognized_possession_of_property_assignment,
product_definition);

END_TYPE; -- effectivity_item

TYPE electric_current_measure = REAL;
END_TYPE; -- electric_current_measure

TYPE expression_operand = SELECT
(measure_with_unit,
expression_definition);

END_TYPE; -- expression_operand

TYPE fill_area_style_tile_shape_select = SELECT
(fill_area_style_tile_symbol_with_style);
END_TYPE; -- fill_area_style_tile_shape_select

TYPE fill_style_select = SELECT
(fill_area_style_colour,
externally_defined_tile_style,
fill_area_style _tiles,
externally_defined_hatch_style,
fill_area_style_hatching);

END_TYPE; -- fill_style_select

TYPE font_select = SELECT
(pre_defined_text_font,
externally_defined_text_font);

END_TYPE; -- font_select

SELECT

TYPE hiding_or_blanking_select
(presentation_area,
presentation_view,
annotation_fill_area);

END_TYPE; -- hiding_or_blanking_select

TYPE hierarchy_context_item = SELECT
(product_definition);
END_TYPE; -- hierarchy_context_item

TYPE hour_in_day = INTEGER,;
WHERE

wrl: (0 <= SELF) AND (SELF < 24);
END_TYPE; -- hour_in_day
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TYPE identification_context_item = SELECT
(external_source);
END_TYPE; -- identification_context_item

TYPE identified_item = SELECT
(action,
action_method,
class_of_activity,
effectivity,
plant_functional_approval_assignment,
class_of information_content,
class_of_facility,
class_of involvement,
class_of material,
class_of material,
connection_of_facility,
connection_of_material,
product_definition,
shape_aspect,
specified_higher_usage_occurrence,
information_content_representation,
organization,
person,
property_definition,
provision_of_service);

END_TYPE; -- identified_item

TYPE identifier = STRING;
END_TYPE; -- identifier

TYPE information_carrier_item = SELECT
(product_definition);
END_TYPE; -- information_carrier_item

TYPE information_content_item = SELECT
(representation_context);
END_TYPE; -- information_content_item

TYPE inherited_item = SELECT

(action_assignment,
action_method_relationship,
action_relationship,
approval_assignment,
document_reference,
effectivity_assignment,
group_assignment,

library _assignment,
name_assignment,

ISO/CD 10303-221(E)
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organization_assignment,
person_assignment,
product_definition_relationship,
product_related_product_category,
property_definition_relationship,
representation_relationship,
shape_aspect_relationship);
END_TYPE; -- inherited_item

TYPE input_output_information_content_description_item = SELECT
(plant_functional_class_of_object_description_constraint_assignment);
END_TYPE; -- input_output_information_content_description_item

TYPE input_output_property_possession_item = SELECT
(plant_functional_recognized_possession_of_property_assignment);
END_TYPE; -- input_output_property_possession_item

TYPE invisibility_context = SELECT
(presentation_layer_usage,
presentation_representation,
presentation_set);

END_TYPE; -- invisibility _context

TYPE invisible_item = SELECT
(styled_item,
presentation_layer_assignment,
presentation_representation);

END_TYPE; -- invisible_item

TYPE involved class_item = SELECT
(class_of_facility,
class_of material);

END_TYPE; -- involved_class_item

TYPE item_for_presentation = SELECT
(action,
action_method,
connection_of facility,
connection_of material,
effectivity,
information_content_representation,
product_definition,
shape_aspect);

END_TYPE; -- item_for_presentation

TYPE knot_type = ENUMERATION OF
(uniform_knots,
unspecified,
quasi_uniform_knots,
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piecewise_bezier_knots);
END_TYPE; -- knot_type

TYPE label = STRING;
END_TYPE; -- label

TYPE layered_item = SELECT
(presentation_representation,
representation_item);

END_TYPE; -- layered_item

TYPE length_measure = REAL;
END_TYPE; -- length_measure

TYPE luminous_intensity_measure = REAL;
END_TYPE; -- luminous_intensity_measure

TYPE mass_measure = REAL,;
END_TYPE; -- mass_measure

TYPE measure_value = SELECT
(length_measure,
mass_measure,
time_measure,
electric_current_measure,
thermodynamic_temperature_measure,
amount_of_substance_measure,
luminous_intensity _measure,
plane_angle_measure,
solid_angle_measure,
area_measure,
volume_measure,
ratio_measure,
parameter_value,
numeric_measure,
context_dependent_measure,
descriptive_measure,
positive_length_measure,
positive_plane_angle_measure,
positive_ratio_measure,
count_measure);

END_TYPE; -- measure_value

TYPE minute_in_hour = INTEGER,;
WHERE

wrl: (0 <= SELF) AND (SELF <= 59);
END_TYPE; -- minute_in_hour

TYPE named_item = SELECT
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(action,

action_assignment,

action_method,

action_property,

action_relationship,
annotation_fill_area,
annotation_occurrence,
annotation_occurrence_relationship,
annotation_symbol,

annotation_text,

approval_status,

assembly _component_usage_substitute,
axis2_placement_2d,

class_of_facility,
class_of_facility_assembly_constraint,
class_of_facility_connection_constraint,
class_of material,

class_of _material_assembly_constraint,
class_of material_connection_constraint,
classification_of_class_of_facility,
classification_of_class_of _material,
classification_of_facility,
classification_of material,

colour_rgb,

composite_text,

connection_of facility,

connection_of material,

curve,

date_and_time,

defined_symbol,
descriptive_representation_item,
direction_range_for_connector_feature,
document,

document_reference,

drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage,
effectivity,

effectivity_assignment,

fill_area_style hatching,

fill_area_style tiles,

group,

group_assignment,

group_relationship,
inheritance_effectivity,
library_assignment,
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library_context,
measure_representation_item,
organization,
organization_relationship,
person,
person_and_organization,
planar_extent,
point,
positive_ratio_measure,
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation_relationship,
presented_item_representation,
product_definition,
product_definition_relationship,
product_definition_shape,
property_definition,
property_definition_alternative,
property_definition_derivation,
property_definition_representation,
property_definition_version,
recognized_class_of_resource,
recognized_class_of_service,
recognized_provision_of_service_according_to_class,
reference_between_page connector,
representation,
representation_relationship,
serial_action_method,
shape_aspect,
shape_aspect_relationship,
symbol_target,
text_literal,
text_style_with_box_characteristics,
view_dependent_invisibility);
END_TYPE; -- named_item

TYPE numeric_measure = NUMBER,;
END_TYPE; -- numeric_measure

TYPE organization_item = SELECT
(action_resource,
external_source,
product_category,
product_definition,
product_definition_relationship,
specified_higher_usage_occurrence);
END_TYPE; -- organization_item
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TYPE parameter_value = REAL;
END_TYPE; -- parameter_value

TYPE person_item = SELECT
(action_resource);
END_TYPE; -- person_item

TYPE person_organization_select = SELECT
(person,
organization,
person_and_organization);

END_TYPE; -- person_organization_select

TYPE plane_angle_measure = REAL;
END_TYPE; -- plane_angle_measure

TYPE positive_length_measure = length_measure;
WHERE

wrl: SELF > 0;
END_TYPE; -- positive_length_measure

TYPE positive_plane_angle_measure = plane_angle_measure;
WHERE

wrl: SELF > 0;
END_TYPE; -- positive_plane_angle_measure

TYPE positive_ratio_measure = ratio_measure;
WHERE

wrl: SELF > O;
END_TYPE; -- positive_ratio_measure

TYPE possessed_class_of_property_item = SELECT
(class_of_activity,
class_of facility,
class_of material);

END_TYPE; -- possessed_class_of property item

TYPE presentable_text = STRING;
END_TYPE; -- presentable_text

TYPE presentation_representation_select = SELECT
(presentation_representation,
presentation_set);

END_TYPE; -- presentation_representation_select

TYPE presentation_size _assignment_select = SELECT
(presentation_view,
presentation_area,
area_in_set);

END_TYPE; -- presentation_size _assignment_select
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TYPE presentation_style_select = SELECT
(curve_style,
symbol_style,
fill_area_style,
text_style);
END_TYPE; -- presentation_style select

TYPE presented_facility_class_item = SELECT
(class_of_facility);
END_TYPE; -- presented_facility_class_item

TYPE presented_material_class_item = SELECT
(class_of _material);
END_TYPE; -- presented_material_class_item

TYPE process_or_process_relationship = SELECT
(relationship_with_condition);
END_TYPE; -- process_or_process_relationship

TYPE property_or_shape_select = SELECT
(property_definition,
shape_definition);

END_TYPE; -- property_or_shape_select

TYPE ratio_measure = REAL;
END_TYPE; -- ratio_measure

TYPE relationship_with_condition = SELECT
(action_relationship,
action_method_relationship);

END_TYPE; -- relationship_with_condition

TYPE represented_definition = SELECT
(property_definition,
shape_aspect,
shape_aspect_relationship);
END_TYPE; -- represented_definition

TYPE second_in_minute = REAL;
WHERE

wrl: (0 <= SELF) AND (SELF <= 60);
END_TYPE; -- second_in_minute

TYPE shape_definition = SELECT
(product_definition_shape,
shape_aspect,
shape_aspect_relationship);

END_TYPE; -- shape_definition

ISO/CD 10303-221(E)
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TYPE si_prefix =

(exa,
peta,
tera,
giga,
mega,
kilo,
hecto,
deca,
deci,
centi,
milli,
micro,
nano,
pico,
femto,
atto);

ENUMERATION OF

END_TYPE; -- si_prefix

TYPE si_unit_name =

910

(metre,
gram,
second,
ampere,
kelvin,
mole,
candela,
radian,
steradian,
hertz,
newton,
pascal,
joule,
watt,
coulomb,
volt,
farad,
ohm,
siemens,
weber,
tesla,
henry,
degree_celsius,
lumen,
lux,
becquerel,

gray,

ENUMERATION

OF



sievert);
END_TYPE; -- si_unit name

TYPE size_select = SELECT
(positive_length_measure,
measure_with_unit,
descriptive_measure);

END_TYPE; -- size_select

TYPE solid_angle_measure = REAL,;
END_TYPE; -- solid_angle_measure

TYPE source_item = SELECT
(identifier);
END_TYPE; -- source_item

TYPE style_context_select = SELECT
(representation,
representation_item,
presentation_set);

END_TYPE; -- style_context_select

TYPE supported_item = SELECT
(action,
action_method);

END_TYPE; -- supported_item

TYPE symbol_library_item = SELECT
(symbol_representation);
END_TYPE; -- symbol library item

TYPE symbol_style select = SELECT
(symbol_colour);
END_TYPE; -- symbol_style select

TYPE text = STRING,;
END_TYPE; -- text

TYPE text_alignment = label;
END_TYPE; -- text_alignment

TYPE text_delineation = label,
END_TYPE; -- text_delineation

TYPE text_or_character = SELECT
(annotation_text,
composite_text,
text_literal);

END_TYPE; -- text _or_character
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TYPE text _path = ENUMERATION OF
(left,
right,
up,
down);
END_TYPE; -- text_path

TYPE thermodynamic_temperature_measure = REAL;
END_TYPE; -- thermodynamic_temperature_measure

TYPE time_measure = REAL;
END_TYPE; -- time_measure

TYPE transfer_material_item = SELECT
(product_definition);
END_TYPE; -- transfer_material_item

TYPE transfer_source_destination_item = SELECT
(product_definition);
END_TYPE; -- transfer_source_destination_item

TYPE transform_material_item = SELECT
(product_definition);
END_TYPE; -- transform_material_item

TYPE transformation = SELECT
(item_defined_transformation);
END_TYPE; -- transformation

TYPE transition_code = ENUMERATION OF
(discontinuous,
continuous,
cont_same_gradient,
cont_same_gradient_same_curvature);
END_TYPE; -- transition_code

TYPE trimming_preference = ENUMERATION OF
(cartesian,
parameter,
unspecified);

END_TYPE; -- trimming_preference

TYPE trimming_select = SELECT
(cartesian_point,
parameter_value);

END_TYPE; -- trimming_select

TYPE typical_facility _catalogue item = SELECT
(product_definition);
END_TYPE; -- typical _facility catalogue_item
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TYPE typical_material_catalogue_item = SELECT
(product_definition);
END_TYPE; -- typical_material_catalogue_item

TYPE unit = SELECT
(named_unit,
derived_unit);

END_TYPE; -- unit

TYPE value_qualifier = SELECT
(type_qualifier);
END_TYPE; -- value_gualifier

TYPE vector_or_direction = SELECT
(vector,
direction);

END_TYPE; -- vector_or_direction

TYPE volume_measure = REAL;
END_TYPE; -- volume_measure

TYPE year_number = INTEGER,;
END_TYPE; -- year_number

ENTITY action;

id . identifier;
name . label;
description . text;

chosen_method : action_method;
END_ENTITY; -- action

ENTITY action_assignment
ABSTRACT SUPERTYPE;
assigned_action : action;
role . action_role;
END_ENTITY; -- action_assignment

ENTITY action_composition
SUBTYPE OF (action, action_relationship);
END_ENTITY; -- action_composition

ENTITY action_method;
name . label;
description : text;
consequence : text;
purpose . text;
END_ENTITY; -- action_method

ENTITY action_method_composition

SUBTYPE OF (action_method, action_method_relationship);

END_ENTITY; -- action_method_composition
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ENTITY action_method_relationship;
name . label;
description . text;
relating_method : action_method,;
related_method : action_method;
END_ENTITY; -- action_method_relationship

ENTITY action_method_sequence
SUBTYPE OF (action_method, action_method_relationship);
END_ENTITY; -- action_method_sequence

ENTITY action_property;

name . label;

description : text;

definition : characterized_action_definition;
END_ENTITY; -- action_property

ENTITY action_property_relationship;
name . label;
description . text;
relating_action_property : action_property;
related_action_property : action_property;

WHERE

wrl: relating_action_property :<>: related_action_property;

END_ENTITY; -- action_property_relationship

ENTITY action_property_representation;

name . label;
description . text;
property . action_property;

representation : representation;
END_ENTITY; -- action_property_representation

ENTITY action_relationship;
name . label;
description . text;
relating_action : action;
related_action : action;
END_ENTITY; -- action_relationship

ENTITY action_resource;

name . label;

description : text;

usage . SET [1.?] OF supported_item;
kind . action_resource_type;

END_ENTITY; -- action_resource

ENTITY action_resource_type;
name : label;
END_ENTITY; -- action_resource_type
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ENTITY action_role;
name . label;
description : text;
END_ENTITY; -- action_role

ENTITY action_sequence
SUBTYPE OF (action, action_relationship);
END_ENTITY; -- action_sequence

ENTITY address;

internal_location : OPTIONAL label;
street_number . OPTIONAL label;
street . OPTIONAL label;
postal_box : OPTIONAL label;
town . OPTIONAL label;
region . OPTIONAL label;
postal_code : OPTIONAL label;
country . OPTIONAL label;
facsimile_number . OPTIONAL label;
telephone_number . OPTIONAL label;
electronic_mail_address : OPTIONAL label;
telex_number . OPTIONAL label;
WHERE

wrl: EXISTS(internal_location) OR EXISTS(street_number) OR EXISTS(
street) OR EXISTS(postal_box) OR EXISTS(town) OR EXISTS(
region) OR EXISTS(postal_code) OR EXISTS(country) OR EXISTS(
facsimile_number) OR EXISTS(telephone_number) OR EXISTS(
electronic_mail_address) OR EXISTS(telex_number);
END_ENTITY; -- address

ENTITY alternate_connection_identification
SUBTYPE OF (product_definition_relationship);
WHERE
wrl: SIZEOF(QUERY ( pdr <* USEDIN(SELF.relating_product_definition,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATING_PRODUCT_DEFINTION’) | ((SIZEOF(TYPEOF(pdr) * [
'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_MATERIAL’,
'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_FACILITY']) = 1) AND (
pdr.related_product_definition :=: SELF.
related_product_definition)) )) = 1,
END_ENTITY; -- alternate_connection_identification

ENTITY amount_of substance_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.AMOUNT_OF_SUBSTANCE_UNIT" IN TYPEOF(SELF
\measure_with_unit.unit_component);
END_ENTITY; -- amount_of substance_measure_with_unit
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ENTITY amount_of substance unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 1) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0);
END_ENTITY; -- amount_of substance_unit

ENTITY annotation_curve_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CURVE’ IN TYPEOF(SELF\styled item.item);
END_ENTITY; -- annotation_curve_occurrence

ENTITY annotation_fill_area
SUBTYPE OF (geometric_representation_item);
boundaries : SET [1:?] OF curve;
END_ENTITY; -- annotation_fill_area

ENTITY annotation_fill_area_occurrence
SUBTYPE OF (annotation_occurrence);
fill_style_target : point;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.ANNOTATION_FILL_AREA’ IN TYPEOF(SELF.
itemn);
END_ENTITY; -- annotation_fill_area_occurrence

ENTITY annotation_occurrence
SUPERTYPE OF (ONEOF (annotation_curve_occurrence,
annotation_fill_area_occurrence,annotation_text occurrence,
annotation_symbol_occurrence))
SUBTYPE OF (styled item);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.GEOMETRIC_REPRESENTATION_ITEM' IN
TYPEOF(SELF);
END_ENTITY; -- annotation_occurrence

ENTITY annotation_occurrence_relationship;
name . label;
description . text;
relating_annotation_occurrence : annotation_occurrence;
related_annotation_occurrence : annotation_occurrence;
END_ENTITY; -- annotation_occurrence_relationship
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ENTITY annotation_symbol
SUBTYPE OF (mapped_item);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.SYMBOL_REPRESENTATION_MAP’ IN TYPEOKF(
SELF\mapped_item.mapping_source);
wr2: 'PLANT_FUNCTIONAL_DATA.SYMBOL_TARGET' IN TYPEOF(SELF\
mapped_item.mapping_target);
wr3: 'PLANT_FUNCTIONAL_ DATA.GEOMETRIC_REPRESENTATION_ITEM’ IN
TYPEOF(SELF);
END_ENTITY; -- annotation_symbol

ENTITY annotation_symbol_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE
wrl: SIZEOF(PLANT_FUNCTIONAL_DATA.ANNOTATION_SYMBOL',
'PLANT_FUNCTIONAL_DATA.DEFINED_SYMBOL'] * TYPEOF(SELF\
styled_item.item)) > O;
END_ENTITY; -- annotation_symbol_occurrence

ENTITY annotation_text
SUBTYPE OF (mapped_item);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.AXIS2_PLACEMENT IN TYPEOF(SELF\
mapped_item.mapping_target);
wr2: 'PLANT_FUNCTIONAL_DATA.TEXT_STRING_REPRESENTATION’ IN TYPEOR(
SELF\mapped_item.mapping_source.mapped_representation);
wr3: 'PLANT_FUNCTIONAL_DATA.GEOMETRIC_REPRESENTATION_ITEM’ IN
TYPEOF(SELF);
END_ENTITY; -- annotation_text

ENTITY annotation_text_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE
wrl: SIZEOF(PLANT_FUNCTIONAL_DATA.TEXT_LITERAL',
'PLANT_FUNCTIONAL_DATA.ANNOTATION_TEXT’,
'PLANT_FUNCTIONAL_DATA.ANNOTATION_TEXT_CHARACTER’,
'PLANT_FUNCTIONAL_DATA.DEFINED_CHARACTER_GLYPH’,
'PLANT_FUNCTIONAL_DATA.COMPOSITE_TEXT] * TYPEOF(SELF\
styled_item.item)) > O;
END_ENTITY; -- annotation_text_occurrence

ENTITY annotation_text_with_extent
SUBTYPE OF (annotation_text);
extent : planar_extent;
END_ENTITY; -- annotation_text_with_extent

ENTITY application_context;
name . label;
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description : text;
INVERSE
context_elements : SET [1:?] OF application_context_element FOR
frame_of reference;
END_ENTITY; -- application_context

ENTITY application_context_element
SUPERTYPE OF (ONEOF (product_context,product_definition_context,
library_context));
name . label;
frame_of _reference : SET [1:?] OF application_context;
END_ENTITY; -- application_context_element

ENTITY application_protocol_definition;

status . label;
application_interpreted_model_schema_name : label;
application_protocol_year . year_number;
application : SET [1:?] OF

application_context;
END_ENTITY; -- application_protocol_definition

ENTITY approval;
status : approval_status;
level : label,
END_ENTITY; -- approval

ENTITY approval_assignment
ABSTRACT SUPERTYPE;
assigned_approval : approval,
role . approval_role;
END_ENTITY; -- approval_assignment

ENTITY approval_role;
name . label;
description : text;
END_ENTITY; -- approval_role

ENTITY approval_status;
name : label;
END_ENTITY; -- approval_status

ENTITY area_in_set;
area . presentation_area;
in_set : presentation_set;
END_ENTITY; -- area_in_set

ENTITY area_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
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wrl: 'PLANT_FUNCTIONAL_DATA.AREA _UNIT' IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- area_measure_with _unit

ENTITY area_unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 2) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0);
END_ENTITY; -- area_unit

ENTITY assembly_component_usage
SUPERTYPE OF (ONEOF (next_assembly usage_occurrence,
specified_higher_usage_occurrence))
SUBTYPE OF (product_definition_usage);
reference_designator : OPTIONAL identifier;
END_ENTITY; -- assembly_component_usage

ENTITY assembly_component_usage_substitute;

name . label;

description . text;

ranking . INTEGER;

ranking_rationale : text;

base . assembly_component_usage;

substitute . assembly_component_usage;
UNIQUE

url : base, substitute;
WHERE

wrl: base.relating_product_definition :=: substitute.

relating_product_definition;
wr2: base :<>: substitute;
END_ENTITY; -- assembly component_usage_substitute

ENTITY assembly of facility
SUBTYPE OF (assembly component _usage, product definition);
WHERE
wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN [
functional definition’,’functional occurrence’];
wr2: SELF\product_definition_relationship.related product_definition
.frame_of reference.name IN [functional definition’,
functional occurrence’;
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wr3: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional definition’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of _reference.name = ’functional definition’);

wrd: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional occurrence’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of _reference.name = ’functional occurrence’);

END_ENTITY; -- assembly_of_facility

ENTITY assembly_of material
SUBTYPE OF (assembly_component_usage, product_definition);
WHERE

wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name IN [
'physical definition’,’physical occurrence’];

wr2: SELF\product_definition_relationship.related_product_definition
.frame_of_reference.name IN [physical definition’,
'physical occurrence’];

wr3: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'‘physical definition’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of _reference.name = ’physical definition’);

wrd: (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name <>
'physical occurrence’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name = ’physical occurrence’);

END_ENTITY; -- assembly of material

ENTITY axis2_placement_2d
SUBTYPE OF (placement);
ref _direction : OPTIONAL direction;
DERIVE
p : LIST [2:2] OF direction := build_2axes(ref direction);
WHERE
wrl: SELF\geometric_representation_item.dim = 2;
END_ENTITY; -- axis2_placement_2d

ENTITY b_spline_curve
SUPERTYPE OF (ONEOF (uniform_curve,b_spline_curve_with_knots,

quasi_uniform_curve,bezier_curve) ANDOR rational_b_spline_curve)
SUBTYPE OF (bounded_curve);

degree . INTEGER;
control_points_list : LIST [2:?] OF cartesian_point;
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curve_form . b_spline_curve_form;
closed_curve . LOGICAL;
self intersect . LOGICAL;

DERIVE

upper_index_on_control_points : INTEGER := SIZEOF(
control_points_list) - 1;
control_points : ARRAY [O:
upper_index_on_control_points] OF
cartesian_point := list_to_array(
control_points_list,0,
upper_index_on_control_points);
WHERE
wrl: (PLANT_FUNCTIONAL_DATA.UNIFORM_CURVE' IN TYPEOF(SELF)) OR (
'PLANT_FUNCTIONAL_DATA.QUASI_UNIFORM_CURVE’ IN TYPEOF(SELF))
OR ('PLANT_FUNCTIONAL_DATA.BEZIER_CURVE' IN TYPEOF(SELF)) OR
(PLANT_FUNCTIONAL_DATA.B_SPLINE_CURVE_WITH_KNOTS’ IN
TYPEOF(SELF));
END_ENTITY; -- b_spline_curve

ENTITY b_spline_curve_with_knots
SUBTYPE OF (b_spline_curve);
knot_multiplicities : LIST [2:?] OF INTEGER,;

knots : LIST [2:?] OF parameter_value;
knot_spec . knot_type;
DERIVE
upper_index_on_knots : INTEGER := SIZEOF(knots);
WHERE

wrl: constraints_param_b_spline(degree,upper_index_on_knots,
upper_index_on_control_points,knot_multiplicities,knots);
wr2: SIZEOF(knot_multiplicities) = upper_index_on_knots;
END_ENTITY; -- b_spline_curve_with_knots

ENTITY bezier_curve
SUBTYPE OF (b_spline_curve);
END_ENTITY; -- bezier curve

ENTITY binary_object representation
SUBTYPE OF (representation);
WHERE
wrl: SELF.context of items.context type =
‘binary object representation’;
wr2: SIZEOF(QUERY ( item <* SELF.items | (NOT
(PLANT_FUNCTIONAL_DATA.EXTERNALLY_DEFINED_REPRESENTATION_ITEM’
IN TYPEOF(item))) )) = O;
END_ENTITY; -- binary_object_representation

ENTITY bounded_curve
SUPERTYPE OF (ONEOF (polyline,b_spline_curve,trimmed_curve,
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composite_curve))
SUBTYPE OF (curve);
END_ENTITY; -- bounded_curve

ENTITY cartesian_point
SUBTYPE OF (point);
coordinates : LIST [1:3] OF length_measure;
END_ENTITY; -- cartesian_point

ENTITY characterized_object;
name . label;
description : text;
END_ENTITY; -- characterized_object

ENTITY circle
SUBTYPE OF (conic);
radius : positive_length_measure;
END_ENTITY; -- circle

ENTITY class_of_activity
SUPERTYPE OF (ONEOF (standard_class_of activity,
externally_defined_class_of_activity))
SUBTYPE OF (group);
END_ENTITY; -- class_of_activity

ENTITY class_of_annotation_element
SUPERTYPE OF (ONEOF (standard_class_of _annotation_element,
externally_defined_class_of annotation_element))
SUBTYPE OF (group);
END_ENTITY; -- class_of annotation_element

ENTITY class_of annotation_element_assembly constraint
SUPERTYPE OF (
externally_defined_class_of annotation_element_assembly constraint)
SUBTYPE OF (group_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF _ANNOTATION_ELEMENT’ IN TYPEOF(
SELF\group_relationship.relating_group);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN TYPEOF(
SELF\group_relationship.related_group);
END_ENTITY; -- class_of annotation_element_assembly constraint

ENTITY class_of annotation_element_connection_constraint
SUPERTYPE OF (externally _defined_class_of annotation_element_connection_cons
SUBTYPE OF (group_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF _ANNOTATION_ELEMENT’ IN TYPEOF(
SELF\group_relationship.relating_group);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN TYPEOF(
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SELF\group_relationship.related_group);
END_ENTITY; -- class_of annotation_element_connection_constraint

ENTITY class_of_annotation_element_presentation_of_facility_constraint_assign
SUBTYPE OF (group_assignment);
items : SET [1:?] OF presented_facility class_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_ OF_ANNNOTATION_ELEMENT" IN TYPEOF(
SELF.assigned_group);
END_ENTITY; -- class_of _annotation_element_presentation_of_facility_constraint

ENTITY class_of_annotation_element_presentation_of _material_constraint_assign
SUBTYPE OF (group_assignment);
items : SET [1:?] OF presented_material_class_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_ OF_ ANNNOTATION_ELEMENT" IN TYPEOF(
SELF.assigned_group);
END_ENTITY; -- class_of _annotation_element_presentation_of _material_constraint

ENTITY class_of_facility
SUPERTYPE OF (ONEOF (standard_class_of facility,
externally_defined_class_of_facility))
SUBTYPE OF (product_category, characterized_object);
END_ENTITY; -- class_of_facility

ENTITY class_of_facility_assembly_constraint
SUPERTYPE OF (externally_defined_class_of facility_assembly constraint)
SUBTYPE OF (product_category_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN TYPEOF(SELF\
product_category_relationship.category);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY’" IN TYPEOF(SELF\
product_category_relationship.sub_category);
END_ENTITY; -- class_of facility_assembly_constraint

ENTITY class_of_facility_connection_constraint
SUPERTYPE OF (
externally_defined_class_of_facility_connection_constraint)
SUBTYPE OF (product_category_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY' IN TYPEOF(SELF\
product_category_relationship.category);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY’" IN TYPEOF(SELF\
product_category_relationship.sub_category);
END_ENTITY; -- class_of_facility_connection_constraint

ENTITY class_of_information_content
SUPERTYPE OF (ONEOF (standard_class_of_information_content,
externally_defined_class_of_information_content))
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SUBTYPE OF (group);
WHERE
wrl: (SIZEOF(USEDIN(SELF,’PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF INFORMATION ' +
'CONTENT_ASSIGNMENT.ITEMS') + SIZEOF(QUERY ( gr <* USEDIN(
SELF,PLANT_FUNCTIONAL_ DATA. +
'GROUP_RELATIONSHIP.RELATING_GROUP’) | (
'PLANT_FUNCTIONAL_DATA.CLASS OF INFORMATION_CONTENT" IN
TYPEOF(gr.related_group)) )) + SIZEOF(USEDIN(SELF,
'PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF INFORMATION_CONTENT ' +
'LIBRARY_ASSIGNMENT.ITEMSY))) >= 1;
END_ENTITY; -- class_of_information_content

ENTITY class_of_information_content_composition_constraint
SUBTYPE OF (group_relationship);
WHERE
wrl: 'PLANT_FUNCTION_SCHEMA.CLASS OF_INFORMATION_CONTENT" IN TYPEOF(
SELF.relating_group);
wr2: 'PLANT_FUNCTION_SCHEMA.CLASS_ OF_INFORMATION_CONTENT" IN TYPEOF(
SELF.related_group);
END_ENTITY; -- class_of_information_content_composition_constraint

ENTITY class_of involvement
SUPERTYPE OF (ONEOF (standard_class_of involvement,
externally _defined_class_of involvement))
SUBTYPE OF (group);
END_ENTITY; -- class_of involvement

ENTITY class_of material
SUPERTYPE OF (ONEOF (standard_class_of material,
externally_defined_class_of material))
SUBTYPE OF (product_category, characterized object);
END_ENTITY; -- class_of material

ENTITY class_of material_assembly constraint
SUPERTYPE OF (externally_defined_class_of material _assembly constraint)
SUBTYPE OF (product_category_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF MATERIAL' IN TYPEOF(SELF\
product_category_relationship.category);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF MATERIAL’ IN TYPEOF(SELF\
product_category_relationship.sub_category);
END_ENTITY; -- class_of material_assembly constraint

ENTITY class_of material_connection_constraint
SUPERTYPE OF (
externally_defined_class_of material _connection_constraint)
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SUBTYPE OF (product_category_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_ OF MATERIAL IN TYPEOF(SELF\
product_category_relationship.category);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL' IN TYPEOF(SELF\
product_category_relationship.sub_category);
END_ENTITY; -- class_of _material_connection_constraint

ENTITY class_of_property
SUPERTYPE OF (ONEOF (standard_class_of property,
externally_defined_class_of_property))
SUBTYPE OF (group);
END_ENTITY; -- class_of property

ENTITY class_of substance
SUBTYPE OF (class_of _material);
END_ENTITY; -- class_of substance

ENTITY classification_of class_of annotation_element
SUPERTYPE OF (
externally_defined_classification_of_class_of_annotation_element)
SUBTYPE OF (group_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ANNOTATION_ELEMENT’ IN TYPEOK(
SELF\group_relationship.relating_group);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF _ANNOTATION_ELEMENT’ IN TYPEOF(
SELF\group_relationship.related_group);
END_ENTITY; -- classification_of class_of annotation_element

ENTITY classification_of class_of facility
SUPERTYPE OF (ONEOF (standard_classification_of class_of facility,
externally defined_classification_of class_of facility))
SUBTYPE OF (product_category_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY’ IN TYPEOF(SELF\
product_category_relationship.category);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN TYPEOF(SELF\
product_category_relationship.sub_category);
END_ENTITY; -- classification_of class_of facility

ENTITY classification_of class_of material
SUPERTYPE OF (ONEOF (standard_classification_of class_of material,
externally defined_classification_of class_of material))

SUBTYPE OF (product_category_relationship);

WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF MATERIAL' IN TYPEOF(SELF\

product_category_relationship.category);

wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF MATERIAL’ IN TYPEOF(SELF\
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product_category_relationship.sub_category);
END_ENTITY; -- classification_of_class_of material

ENTITY classification_of_facility
SUBTYPE OF (product_related_product_category);
WHERE
wrl: SELF.name = ’'classifier’;
wr2: SIZEOF(QUERY ( pcr <* USEDIN(SELF,’PLANT_FUNCTIONAL_DATA." +
'PRODUCT_CATEGORY_RELATIONSHIP.CATEGORY’) | ((pcr.name =
‘class assignment’) AND (
'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY" IN TYPEOF(pcr.
sub_category))) )) >= 1;
wr3: SIZEOF(SELF.products) = 1;
wrd: SIZEOF(QUERY ( pdf <* USEDIN(SELF.products[1],
'PLANT_FUNCTIONAL_DATA. +
'PRODUCT_DEFINITION_FORMATION.OF_PRODUCT’) | (NOT (SIZEOK(
QUERY ( pd <* USEDIN(pdf’PLANT_FUNCTIONAL_DATA. +
'PRODUCT_DEFINITION.FORMATION’) | (NOT (pd\
product_definition.frame_of_reference.name IN [
'functional definition’,’functional occurrence’])) )) = 0)) ))
= 01
END_ENTITY; -- classification_of_facility

ENTITY classification_of_material
SUBTYPE OF (product_related_product_category);
WHERE
wrl: SELF.name = ’'classifier’;
wr2: SIZEOF(QUERY ( pcr <* USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PRODUCT_CATEGORY_RELATIONSHIP.CATEGORY’) | ((pcr.name =
'class assignment’) AND (
'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL" IN TYPEOF(pcr.
sub_category))) )) >= 1,
wr3: SIZEOF(SELF.products) = 1,
wrd: SIZEOF(QUERY ( pdf <* USEDIN(SELF.products[1],
'PLANT_FUNCTIONAL_DATA. +
'PRODUCT_DEFINITION_FORMATION.OF_PRODUCT’) | (NOT (SIZEOF(
QUERY ( pd <* USEDIN(pdf’PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION.FORMATION’) | (NOT (pd\
product_definition.frame_of reference.name IN [
'physical definition’,’physical occurrence’])) )) = 0)) )) =
0;
END_ENTITY; -- classification_of material

ENTITY collection_of _facility
SUBTYPE OF (product_definition_usage, product definition);
WHERE
wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN |
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'functional definition’,’functional occurrence’];

wr2: SELF\product_definition_relationship.related_product_definition
frame_of reference.name IN [functional definition’,
'functional occurrence’;

wr3: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional definition’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of _reference.name = ’functional definition’);

wr4: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional occurrence’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of_reference.name = ’functional occurrence’);

END_ENTITY; -- collection_of_facility

ENTITY collection_of material
SUBTYPE OF (product_definition_usage, product_definition);
WHERE

wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name IN [
'physical definition’,’physical occurrence’];

wr2: SELF\product_definition_relationship.related_product_definition
frame_of_reference.name IN [physical definition’,
'physical occurrence’];

wr3: (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name <>
'physical definition’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name = ’physical definition”);

wr4d: (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name <>
'physical occurrence’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name = ’physical occurrence’);

END_ENTITY; -- collection_of material

ENTITY colour;
END_ENTITY; -- colour

ENTITY colour_rgb
SUBTYPE OF (colour_specification);

red . REAL;
green . REAL;
blue : REAL;
WHERE
wrl: (0 <= red) AND (red <= 1);
wr2: (0 <= green) AND (green <= 1);
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wr3: (0 <= blue) AND (blue <= 1),
END_ENTITY; -- colour_rgb

ENTITY colour_specification
SUBTYPE OF (colour);
name : label;
END_ENTITY; -- colour_specification

ENTITY composite_curve
SUBTYPE OF (bounded_curve);

segments : LIST [1:?] OF composite_curve_segment;
self intersect : LOGICAL;

DERIVE
n_segments . INTEGER := SIZEOF(segments);

closed_curve : LOGICAL := segments[n_segments].transition <>
discontinuous;
WHERE

wrl: ((NOT closed_curve) AND (SIZEOF(QUERY ( temp <* segments | (
temp.transition = discontinuous) )) = 1)) OR (closed_curve
AND (SIZEOF(QUERY ( temp <* segments | (temp.transition =
discontinuous) )) = 0));

END_ENTITY; -- composite_curve

ENTITY composite_curve_segment;

transition . transition_code;

same_sense : BOOLEAN;

parent_curve : curve;
INVERSE

using_curves : BAG [1:?] OF composite_curve FOR segments;
WHERE

wrl: 'PLANT_FUNCTIONAL_DATA.BOUNDED_CURVE' IN TYPEOF(parent_curve);
END_ENTITY; -- composite_curve_segment

ENTITY composite_text
SUBTYPE OF (geometric_representation_item);
collected_text : SET [2:?] OF text_or_character;
WHERE
wrl: acyclic_composite_text(SELF,SELF.collected_text);
END_ENTITY; -- composite_text

ENTITY composite_text with_associated_curves
SUBTYPE OF (composite_text);
associated_curves : SET [1:?] OF curve;
END_ENTITY; -- composite_text with_associated_curves

ENTITY composite_text with_blanking box
SUBTYPE OF (composite_text);
blanking : planar_box;
END_ENTITY; -- composite_text with_blanking_box
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ENTITY composite_text with_extent
SUBTYPE OF (composite_text);
extent : planar_extent;
END_ENTITY; -- composite_text with_extent

ENTITY conic
SUPERTYPE OF (ONEOF (circle,ellipse,hyperbola,parabola))
SUBTYPE OF (curve);
position : axis2_placement;
END_ENTITY; -- conic

ENTITY connection_of_facility
SUBTYPE OF (product_definition_relationship, product_definition);
WHERE

wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name IN [
'functional definition’,’functional occurrence’];

wr2: SELF\product_definition_relationship.related_product_definition
frame_of _reference.name IN [functional definition’,
'functional occurrence’;

wr3: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
‘functional definition’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of_reference.name = ’functional definition’);

wr4d: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'functional occurrence’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name = ’functional occurrence’);

wr5: SELF.relating_product_definition.description = SELF.
related_product_definition.description;

END_ENTITY; -- connection_of facility

ENTITY connection_of material
SUBTYPE OF (product_definition_relationship, characterized_object);
WHERE
wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN |
'physical definition’,’physical occurrence’];
wr2: SELF\product_definition_relationship.related product_definition
frame_of reference.name IN [physical definition’,
'physical occurrence’];
wr3: (SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name <>
'physical definition’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name = ’physical definition’);
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wr4: (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name <>
'physical occurrence’) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of _reference.name = ’physical occurrence’);

wr5: SELF.relating_product_definition.description = SELF.
related_product_definition.description;

END_ENTITY; -- connection_of _material

ENTITY connection_shape_aspect
SUBTYPE OF (shape_aspect);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_MATERIAL IN TYPEOF(SELF.
of_shape.definition);
END_ENTITY; -- connection_shape_aspect

ENTITY connector_feature_annotation_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE
wrl: SIZEOF(QUERY ( aor <* USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'ANNOTATION_OCCURRENCE_RELATIONSHIP." +
'RELATED_ANNOTATION_OCCURRENCE") | (
'PLANT_FUNCTIONAL_DATA.POSSESSION_OF_CONNECTOR_FEATURE’ IN
TYPEOF(aor)) )) >= 1;
END_ENTITY; -- connector_feature_annotation_occurrence

ENTITY context_dependent_invisibility
SUBTYPE OF (invisibility);
presentation_context : invisibility context;
END_ENTITY; -- context dependent_invisibility

ENTITY context dependent_unit
SUBTYPE OF (named_unit);
name : label;
END_ENTITY; -- context_dependent_unit

ENTITY conversion_based_unit
SUBTYPE OF (named_unit);
name . label;
conversion_factor : measure_with_unit;
END_ENTITY; -- conversion_based_unit

ENTITY coordinated_universal_time_offset;

hour_offset . hour_in_day;
minute_offset : OPTIONAL minute_in_hour;
sense . ahead_or_behind;

END_ENTITY; -- coordinated_universal_time_offset
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ENTITY curve
SUPERTYPE OF (ONEOF (line,conic,offset_curve_2d))
SUBTYPE OF (geometric_representation_item);
END_ENTITY; -- curve

ENTITY curve_style;

name . label,
curve_font . curve_font or_scaled curve font_select;
curve_width : size_select;

curve_colour : colour;
END_ENTITY; -- curve_style

ENTITY curve_style font;

name . label;

pattern_list : LIST [1:?] OF curve_style font pattern;
END_ENTITY; -- curve_style_font

ENTITY curve_style_font_pattern;
visible_segment_length . positive_length_measure;
invisible_segment_length : positive_length_measure;
END_ENTITY; -- curve_style font_pattern

ENTITY date;
year_component : year_number;
END_ENTITY; -- date

ENTITY date_and_time;
date_component : date;
time_component : local_time;

END_ENTITY; -- date_and_time

ENTITY dated_effectivity
SUBTYPE OF (effectivity);
effectivity_start_date : date_and_time;
effectivity_end_date . OPTIONAL date_and_time;
END_ENTITY; -- dated_effectivity

ENTITY defined_symbol
SUBTYPE OF (geometric_representation_item);
definition : defined_symbol select;
target . symbol_target;
END_ENTITY; -- defined_symbol

ENTITY derived_unit;
elements : SET [1:?] OF derived_unit_element;
WHERE
wrl: (SIZEOF(elements) > 1) OR ((SIZEOF(elements)
[1].exponent <> 1));
END_ENTITY; -- derived_unit

1) AND (elements
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ENTITY derived_unit_element;
unit . named_unit;
exponent : REAL;

END_ENTITY; -- derived_unit_element

ENTITY descriptive_representation_item
SUBTYPE OF (representation_item);
description : text;
END_ENTITY; -- descriptive_representation_item

ENTITY dimensional_exponents;

length_exponent . REAL;
mass_exponent . REAL;
time_exponent . REAL;
electric_current_exponent . REAL;
thermodynamic_temperature_exponent : REAL;
amount_of_substance_exponent . REAL;
luminous_intensity_exponent : REAL;

END_ENTITY; -- dimensional_exponents

ENTITY direction
SUBTYPE OF (geometric_representation_item);
direction_ratios : LIST [2:3] OF REAL;
WHERE
wrl: SIZEOF(QUERY ( tmp <* direction_ratios | (tmp <> 0) )) > O;
END_ENTITY; -- direction

ENTITY direction_range_for_connector_feature
SUBTYPE OF (mapped_item);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.DIRECTION_RANGE_REPRESENTATION’ IN
TYPEOF(SELF.mapping_source.mapped_representation);
wr2: 'PLANT_FUNCTIONAL_DATA.CONNECTOR_FEATURE_ANNOTATION_OCCURRENCFE’
IN TYPEOF(SELF.mapping_target);
END_ENTITY; -- direction_range_for_connector_feature

ENTITY direction_range_representation
SUBTYPE OF (representation);
WHERE
wrl: SIZEOF(SELF.items) = 2;
wr2: SIZEOF(QUERY ( item <* SELF.tems | (NOT (
'PLANT_FUNCTIONAL_DATA.AXIS2_PLACEMENT_2D’ IN TYPEOF(item))) ))
= O;
wr3: SIZEOF(QUERY ( item <* SELF.items | (item\representation_item.
name = 'from’) )) = 1;
wrd: SIZEOF(QUERY ( item <* SELF.items | (item\representation_item.
name = 'to’) )) = 1;
END_ENTITY; -- direction_range_representation
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ENTITY document;

id . identifier;
name . label;
description : text;

kind : document_type;

END_ENTITY; -- document

ENTITY document_reference
ABSTRACT SUPERTYPE;
assigned_document : document;
source . label;
role . document_role;
END_ENTITY; -- document_reference

ENTITY document role;
name . label;
description : text;
END_ENTITY; -- document_role

ENTITY document_type;
product_data_type : label;
END_ENTITY; -- document_type

ENTITY draughting_callout
SUBTYPE OF (geometric_representation_item);
contents : SET [1:?] OF draughting_callout_element;
END_ENTITY; -- draughting_callout

ENTITY draughting_callout_relationship;
name . label;
description . text;
relating_draughting_callout : draughting_callout;
related_draughting_callout : draughting_callout;
END_ENTITY; -- draughting_callout_relationship

ENTITY draughting_title;
items . SET [1:?] OF draughting_titled_item;
language : label;
contents : text;

END_ENTITY; -- draughting_title

ENTITY drawing_definition;
drawing_number : identifier;
drawing_type . OPTIONAL label;

END_ENTITY; -- drawing_definition

ENTITY drawing_revision
SUBTYPE OF (presentation_set);
revision_identifier : identifier;
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drawing_identifier : drawing_definition;
intended_scale . OPTIONAL text;
UNIQUE
url : revision_identifier, drawing_identifier;
END_ENTITY; -- drawing_revision

ENTITY drawing_sheet_revision
SUBTYPE OF (presentation_area);
revision_identifier : identifier;
WHERE
wrl: SIZEOF(QUERY ( item <* SELF\representation.items | ((
'PLANT_FUNCTIONAL_DATA.MAPPED_ITEM’ IN TYPEOF(item)) AND (
'PLANT_FUNCTIONAL_DATA.DRAWING_SHEET_REVISION' IN TYPEOF(
item\mapped_item.mapping_source.mapped_representation))) ))
= 0;
END_ENTITY; -- drawing_sheet_revision

ENTITY drawing_sheet_revision_usage
SUBTYPE OF (area_in_set);
sheet number : identifier;
UNIQUE
url : sheet number, in_set;
WHERE
wrl: (PLANT_FUNCTIONAL_DATA.DRAWING_SHEET_REVISION’ IN (TYPEOF(SELF
\area_in_set.area) AND
'PLANT_FUNCTIONAL_DATA.DRAWING_REVISIONY)) IN TYPEOF(SELF\
area_in_set.in_set);
END_ENTITY; -- drawing_sheet revision_usage

ENTITY effectivity
SUPERTYPE OF (dated_effectivity);
id . identifier;
name . label;
description : text;
END_ENTITY; -- effectivity

ENTITY effectivity _assignment
ABSTRACT SUPERTYPE;
assigned_effectivity : effectivity;
role . effectivity_role;
END_ENTITY; -- effectivity_assignment

ENTITY effectivity relationship;
name . label;
description . text;
relating_effectivity : effectivity;
related_effectivity : effectivity;
END_ENTITY; -- effectivity_relationship
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ENTITY effectivity_role;
name . label;
description : text;
END_ENTITY; -- effectivity_role

ENTITY electric_current_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.ELECTRIC_CURRENT_UNIT" IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- electric_current_measure_with_unit

ENTITY electric_current_unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 1) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0);
END_ENTITY; -- electric_current_unit

ENTITY ellipse
SUBTYPE OF (conic);
semi_axis_1 : positive_length_measure;
semi_axis_2 : positive_length_measure;
END_ENTITY; -- ellipse

ENTITY expression_conversion_based_unit
SUBTYPE OF (named_unit);
name . label;
conversion_basis : expression_definition;
END_ENTITY; -- expression_conversion_based_unit

ENTITY expression_definition;

name . label;
description . text;
operator : label;

first operand : expression_operand;
second_operand : expression_operand;
END_ENTITY; -- expression_definition

ENTITY external_identification_assignment
ABSTRACT SUPERTYPE
SUBTYPE OF (identification_assignment);
source : external_source;
END_ENTITY; -- external_identification_assignment
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ENTITY external_referent_assignment
ABSTRACT SUPERTYPE;
assigned_name : label;
role . external _referent_role;
UNIQUE
url : assigned_name;
END_ENTITY; -- external_referent_assignment

ENTITY external _referent role;
name . label;
description : text;

END_ENTITY; -- external_referent_role

ENTITY external_source;
source_id . source_item;
description : text;

END_ENTITY; -- external_source

ENTITY external_source_product_definition_alias
SUBTYPE OF (external_source);
WHERE
wrl: SIZEOF(USEDIN(SELF,’PLANT_FUNCTIONAL_DATA. +
'EXTERNAL_IDENTIFICATION.SOURCE’)) >= 1;
END_ENTITY; -- external_source_product_definition_alias

ENTITY externally_defined_class_of_activity
SUBTYPE OF (class_of activity, externally_defined_item);
WHERE
wrl: SELF\group.name = SELF\externally_defined_item.item_id;
END_ENTITY; -- externally_defined class_of activity

ENTITY externally_defined class_of annotation_element
SUBTYPE OF (class_of annotation_element, externally defined_item);
WHERE
wrl: SELF\group.name = SELF\externally_defined_item.item_id;
END_ENTITY; -- externally_defined class_of annotation_element

ENTITY externally_defined class_of annotation_element_assembly_ constraint

SUBTYPE OF (class_of annotation_element_assembly constraint,

externally _defined_item);
WHERE
wrl: SELF\group_relationship.name = SELF\externally defined_item.
item_id;

END_ENTITY; -- externally_defined_class_of annotation_element _assembly constra
ENTITY externally_defined class_of annotation_element_connection_constraint

SUBTYPE OF (class_of annotation_element_connection_constraint,

externally_defined_item);
WHERE
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wrl: SELF\group_relationship.name = SELF\externally_defined_item.
item_id;
END_ENTITY; -- externally_defined_class_of annotation_element_connection_const

ENTITY externally_defined_class_of facility
SUBTYPE OF (class_of facility, externally_defined_item);
WHERE
wrl: SELF\product_category.name = SELF\externally_defined_item.
item_id;
END_ENTITY; -- externally_defined_class_of facility

ENTITY externally_defined_class_of facility_assembly_constraint
SUBTYPE OF (class_of facility_assembly_constraint,
externally_defined_item);
WHERE
wrl: SELF\product_category_relationship.name = SELF\
externally_defined_item.item_id;
END_ENTITY; -- externally_defined_class_of facility_assembly_constraint

ENTITY externally_defined_class_of_facility_connection_constraint
SUBTYPE OF (class_of_facility_connection_constraint,
externally_defined_item);
WHERE
wrl: SELF\product_category_relationship.name = SELF\
externally_defined_item.item_id;
END_ENTITY; -- externally_defined_class_of_facility_connection_constraint

ENTITY externally_defined class_of information_content
SUBTYPE OF (class_of information_content, externally defined_item);
WHERE
wrl: SELF\group.name = SELF\externally_defined_item.item _id;
END_ENTITY; -- externally_defined_class_of information_content

ENTITY externally_defined class_of involvement
SUBTYPE OF (class_of involvement, externally defined item);
WHERE
wrl: SELF\group.name = SELF\externally_defined_item.item_id;
END_ENTITY; -- externally_defined_class_of involvement

ENTITY externally_defined class_of material
SUBTYPE OF (class_of material, externally defined_item);
WHERE
wrl: SELF\product category.name = SELF\externally defined_item.
item_id;
END_ENTITY; -- externally_defined_class_of material

ENTITY externally_defined class_of material assembly constraint
SUBTYPE OF (class_of material_assembly constraint,
externally _defined_item);
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WHERE
wrl: SELF\product_category_relationship.name = SELF\
externally_defined_item.item_id;
END_ENTITY; -- externally_defined_class_of material_assembly_constraint

ENTITY externally_defined_class_of material_connection_constraint
SUBTYPE OF (class_of material_connection_constraint,
externally_defined_item);
WHERE
wrl: SELF\product_category_relationship.name = SELF\
externally_defined_item.item_id;
END_ENTITY; -- externally_defined_class_of material_connection_constraint

ENTITY externally_defined_class_of property
SUBTYPE OF (class_of property, externally_defined_item);
WHERE
wrl: SELF\group.name = SELF\externally_defined_item.item_id;
END_ENTITY; -- externally_defined_class_of property

ENTITY externally_defined_classification_of _class_of_annotation_element
SUBTYPE OF (classification_of_class_of_annotation_element,
externally_defined_item);
WHERE
wrl: SELF\group_relationship.name = SELF\externally_defined_item.
item_id,;
END_ENTITY; -- externally_defined_classification_of class_of_annotation_elemen

ENTITY externally_defined_classification_of class_of_facility
SUBTYPE OF (classification_of _class_of facility,
externally_defined_item);
WHERE
wrl: SELF\product_category_relationship.name = SELF\
externally defined_item.item_id;
END_ENTITY; -- externally_defined_classification_of class_of facility

ENTITY externally_defined_classification_of class_of material
SUBTYPE OF (classification_of class_of material,
externally _defined_item);
WHERE
wrl: SELF\product category relationship.name = SELF\
externally defined_item.item_id;
END_ENTITY; -- externally_defined_classification_of class_of material

ENTITY externally_defined curve_font
SUBTYPE OF (externally_defined_item);
END_ENTITY; -- externally_defined_curve_font

ENTITY externally_defined hatch_style
SUBTYPE OF (externally_defined_item, geometric_representation_item);
END_ENTITY; -- externally_defined_hatch_style
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ENTITY externally_defined_involvement_in_activity _class_constraint
SUBTYPE OF (involvement_in_activity class_constraint,
externally_defined_item);
WHERE
wrl: 'PLANT_FUNCTIONAL DATA.EXTERNALLY_ _DEFINED_CLASS OF ACTIVITY’ IN
TYPEOF(SELF\group_relationship.relating_group);
wr2: 'PLANT_FUNCTIONAL_DATA.EXTERNALLY_DEFINED_CLASS OF INVOLVEMENT
IN TYPEOF(SELF\group_relationship.related_group);
wr3: SELF\group_relationship.name = SELF\externally_defined_item.
item_id,;
END_ENTITY; -- externally_defined_involvement_in_activity _class_constraint

ENTITY externally_defined_item;

item_id : source item;

source : external_source;
END_ENTITY; -- externally_defined_item

ENTITY externally_defined_material_or_facility
SUBTYPE OF (product_definition, externally_defined_item);
WHERE
wrl: SELF\product_definition.frame_of_reference.name IN [
‘physical definition’,’physical occurrence’,
'functional definition’,’functional occurrence’];
wr2: SELF\product_definition.id = SELF\externally_defined_item.
item_id;
END_ENTITY; -- externally_defined_material_or_facility

ENTITY externally_defined recognized_provision_of service _according to class
SUBTYPE OF (recognized_provision_of service according_to_class,
externally_defined_item);
WHERE
wrl: SELF\product category relationship.name = SELF\
externally defined_item.item_id;
END_ENTITY; -- externally_defined_recognized_provision_of service_according_to

ENTITY externally_defined_representation_item
SUBTYPE OF (representation_item, externally_defined_item);
WHERE
wrl: SIZEOF(QUERY ( t <* TYPEOF(SELF) | (NOT ((t LIKE
* REPRESENTATION_ITEM’) OR (t LIKE
* EXTERNALLY_DEFINED_ITEM’) OR (t LIKE
* EXTERNALLY_DEFINED_REPRESENTATION_ITEMY)) )) = 0;
END_ENTITY; -- externally_defined_representation_item

ENTITY externally_defined_symbol
SUBTYPE OF (externally_defined_item);
END_ENTITY; -- externally_defined_symbol
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ENTITY externally_defined_text font
SUBTYPE OF (externally_defined_item);
END_ENTITY; -- externally_defined_text font

ENTITY externally_defined_tile_style
SUBTYPE OF (externally_defined_item, geometric_representation_item);
END_ENTITY; -- externally_defined_tile_style

ENTITY facility_port
SUBTYPE OF (product_definition);
WHERE
wrl: SIZEOF(QUERY ( pdr <* USEDIN(SELF,’PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION_RELATIONSHIP.RELATED_PRODUCT_DEFINITION’)
| CPLANT_FUNCTIONAL_DATA.POSSESSION_OF_FACILITY_PORT' IN
TYPEOF(pdr)) )) >= 1;
wr2: SELF\product_definition.frame_of_reference.name IN [
'functional definition’,’functional occurrence’];
END_ENTITY; -- facility_port

ENTITY fill_area_style;

name . label;
fill_styles : SET [1:?] OF fill_style_select;
WHERE

wrl: SIZEOF(QUERY ( fill_style <* SELFAfill_styles | ((
'PLANT_FUNCTIONAL_DATA." + 'FILL_AREA_STYLE_COLOUR’) IN
TYPEOF(fill_style)) )) <= 1;
END_ENTITY; -- fill_area_style

ENTITY fill_area_style colour;
name . label;
fill_colour : colour;
END_ENTITY; -- fill_area_style_colour

ENTITY fill_area_style hatching
SUBTYPE OF (geometric_representation_item);

hatch_line_appearance . curve_style;

start_of next hatch_line . one_direction_repeat_factor;
point_of reference_hatch_line : cartesian_point;
pattern_start . cartesian_point;
hatch_line_angle . plane_angle_measure;

END_ENTITY; -- fill_area_style hatching

ENTITY fill_area_style_tile_symbol with_style
SUBTYPE OF (geometric_representation_item);
symbol : annotation_symbol_occurrence;
END_ENTITY; -- fill_area_style_tile_symbol_with_style

ENTITY fill_area_style_tiles
SUBTYPE OF (geometric_representation_item);
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tiling_pattern : two_direction_repeat_factor;
tiles . SET [1:?] OF fill_area_style_tile_shape_select;
tiling_scale . positive_ratio_measure;

END_ENTITY; -- fil_area_style_tiles

ENTITY geometric_representation_context
SUBTYPE OF (representation_context);
coordinate_space_dimension : dimension_count;
END_ENTITY; -- geometric_representation_context

ENTITY geometric_representation_item
SUPERTYPE OF (ONEOF (point,direction,vector,placement,curve))
SUBTYPE OF (representation_item);
DERIVE
dim : dimension_count := dimension_of(SELF);
WHERE
wrl: SIZEOF(QUERY ( using_rep <* using_representations(SELF) | (NOT
(PLANT_FUNCTIONAL_DATA.GEOMETRIC_REPRESENTATION_CONTEXT" IN
TYPEOF(using_rep.context_of_items))) )) = O;
END_ENTITY; -- geometric_representation_item

ENTITY global_unit_assigned_context
SUBTYPE OF (representation_context);
units : SET [1:?] OF unit;
END_ENTITY; -- global_unit_assigned_context

ENTITY graphical_transformation
SUBTYPE OF (item_defined_transformation);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.AXIS2_PLACEMENT_2D’ IN TYPEOF(SELF\
item_defined_transformation.transform_item_1);
wr2: 'PLANT_FUNCTIONAL_DATA.PRESENTATION_SCALED_PLACEMENT’ IN
TYPEOF(SELF\item_defined_transformation.transform_item_2);
END_ENTITY; -- graphical transformation

ENTITY group;
name . label;
description : text;
END_ENTITY; -- group

ENTITY group_assignment
ABSTRACT SUPERTYPE;
assigned_group : group;
role . group_role;
END_ENTITY; -- group_assignment

ENTITY group_relationship;
name . label;
description . text;
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relating_group : group;
related_group : group;
END_ENTITY; -- group_relationship

ENTITY group_role;
name . label;
description : text;
END_ENTITY; -- group_role

ENTITY hyperbola
SUBTYPE OF (conic);
semi_axis . positive_length_measure;
semi_imag_axis : positive_length_measure;
END_ENTITY; -- hyperbola

ENTITY identification_assignment
ABSTRACT SUPERTYPE;
assigned_id : identifier;
role . identification_role;
END_ENTITY; -- identification_assignment

ENTITY identification_role;
name . label;
description : text;
END_ENTITY; -- identification_role

ENTITY information_content_representation
SUBTYPE OF (representation);
WHERE
wrl: SIZEOF(QUERY ( item <* SELF.tems | (NOT (SIZEOF(TYPEOF(item *
[[PLANT_FUNCTIONAL_DATA.DESCRIPTIVE_REPRESENTATION_ITEM’,
'PLANT_FUNCTIONAL_DATA.MEASURE_REPRESENTATION_ITEM’,
'PLANT_FUNCTIONAL_DATA.PLANT_FUNCTIONAL_NUMERIC_OPERATOR’,
'PLANT_FUNCTIONAL_DATA. +
'EXTERNALLY_DEFINED_REPRESENTATION_ITEMY)) >= 1)) )) = O;
wr2: SELF.context_of items.context_type = ’information content’;
END_ENTITY; -- information_content_representation

ENTITY inheritance_effectivity
SUBTYPE OF (product_definition_effectivity);
WHERE
wrl: SELF\product_definition_effectivity.usage.
relating_product_definition.frame_of reference.name IN |
functional definition’,’functional occurrence’,
'physical definition’,’physical occurrence’];
wr2: SELF\product_definition_effectivity.usage.
related_product_definition.frame_of reference.name IN [
functional definition’,’functional occurrence’,
'physical definition’,’physical occurrence’];
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wr3: SIZEOF(TYPEOF(SELF.usage) * |
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_VERSION’,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_ALTERNATIVE’,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_DERIVATION])) = 1,
END_ENTITY; -- inheritance_effectivity

ENTITY invisibility;
invisible_items : SET [1:?] OF invisible_item;
END_ENTITY; -- invisibility

ENTITY involvement_in_activity class_constraint
SUBTYPE OF (group_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN TYPEOF(SELF.
relating_group);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INVOLVEMENT" IN TYPEOF(SELF.
related_group);
END_ENTITY; -- involvement_in_activity class_constraint

ENTITY involvement_in_activity class_constraint_group
SUBTYPE OF (involvement_in_activity _class_constraint, group);
WHERE
wrl: SIZEOF(USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_INVOLVEMENT_OF +
'OBJECT_IN_ACTIVITY_CLASS CONSTRAINT' +
'ASSIGNMENT.ASSIGNED_GROUPY)) >= 1,

END_ENTITY; -- involvement_in_activity class_constraint_group
ENTITY item_defined_transformation;

name . label;

description . text;

transform_item_1 : representation_item;
transform_item_2 : representation_item;
END_ENTITY; -- item_defined_transformation

ENTITY leader_curve
SUBTYPE OF (annotation_curve_occurrence);
WHERE
wrl: SIZEOF(USEDIN(SELF,’PLANT_FUNCTIONAL_DATA. +
'LEADER_DIRECTED_CALLOUT.CONTENTS’)) >= 1;
END_ENTITY; -- leader_curve

ENTITY leader_directed_callout
SUBTYPE OF (draughting_callout);
WHERE
wrl: SIZEOF(QUERY ( |_1 <* SELF\draughting_callout.contents | (
'PLANT_FUNCTIONAL_DATA.LEADER_CURVE’ IN TYPEOF(_1)) )) >= 1,
wr2: SIZEOF(SELF\draughting_callout.contents) >= 2;
END_ENTITY; -- leader_directed_callout
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ENTITY leader_terminator
SUBTYPE OF (terminator_symbol);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.LEADER_CURVE’' IN TYPEOF(SELF\
terminator_symbol.annotated_curve);
END_ENTITY; -- leader_terminator

ENTITY length_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.LENGTH_UNIT" IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- length_measure_with_unit

ENTITY length_unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 1) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0);
END_ENTITY; -- length_unit

ENTITY library_assignment
ABSTRACT SUPERTYPE
SUBTYPE OF (external_referent_assignment);
frame_of reference : library _context;
UNIQUE
url : frame_of reference;
END_ENTITY; -- library_assignment

ENTITY library_context
SUBTYPE OF (application_context_element);
library _reference : label;
END_ENTITY; -- library_context

ENTITY line
SUBTYPE OF (curve);
pnt : cartesian_point;
dir : vector;
WHERE
wrl: dir.dim = pnt.dim;
END_ENTITY; -- line
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ENTITY local _time;
hour_component : hour_in_day;
minute_component : OPTIONAL minute_in_hour;
second_component : OPTIONAL second_in_minute;
zone . coordinated_universal_time_offset;

WHERE

wrl: valid_time(SELF);

END_ENTITY; -- local_time

ENTITY luminous_intensity _measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.LUMINOUS_INTENSITY_UNIT' IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- luminous_intensity _measure_with_unit

ENTITY luminous_intensity unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity _exponent = 1);
END_ENTITY; -- luminous_intensity_ unit

ENTITY mapped_item
SUBTYPE OF (representation_item);
mapping_source : representation_map;
mapping_target : representation_item;
WHERE
wrl: acyclic_mapped_representation(using_representations(SELF),[SELF]);
END_ENTITY; -- mapped_item

ENTITY mass_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.MASS_UNIT" IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- mass_measure_with_unit

ENTITY mass_unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
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named_unit.dimensions.mass_exponent = 1) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0);
END_ENTITY; -- mass_unit

ENTITY measure_representation_item
SUBTYPE OF (representation_item, measure_with_unit);
END_ENTITY; -- measure_representation_item

ENTITY measure_with_unit
SUPERTYPE OF (ONEOF (length_measure_with_unit,mass_measure_with_unit,
time_measure_with_unit,electric_current_measure_with_unit,
thermodynamic_temperature_measure_with_unit,
amount_of substance_measure_with_unit,
luminous_intensity_measure_with_unit,plane_angle_measure_with_unit,
solid_angle_measure_with_unit,area_measure_with_unit,
volume_measure_with_unit,ratio_measure_with_unit));
value_component : measure_value;
unit_component : unit;
WHERE
wrl: valid_units(SELF);
END_ENTITY; -- measure_with_unit

ENTITY name_assignment
ABSTRACT SUPERTYPE;
assigned_name : label,
role . name_role;
END_ENTITY; -- name_assignment

ENTITY name_role;
name . label;
description : text;
END_ENTITY; -- name_role

ENTITY named_unit
SUPERTYPE OF (ONEOF (si_unit,conversion_based_unit,
expression_conversion_based_unit,context dependent _unit) ANDOR
ONEOF (length_unit,mass_unit,time_unit,electric_current_unit,
thermodynamic_temperature_unit,amount_of substance_unit,
luminous_intensity_unit,plane_angle_unit,solid_angle_unit,area_unit,
volume_unit,ratio_unit));
dimensions : dimensional_exponents;
END_ENTITY; -- named_unit
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ENTITY next_assembly _usage_occurrence
SUBTYPE OF (assembly_component_usage);
END_ENTITY; -- next_assembly_usage_occurrence

ENTITY offset _curve 2d
SUBTYPE OF (curve);

basis_curve . curve;

distance . length_measure;

self intersect : LOGICAL;
WHERE

wrl: basis_curve.dim = 2;
END_ENTITY; -- offset curve_2d

ENTITY one_direction_repeat_factor
SUBTYPE OF (geometric_representation_item);
repeat_factor : vector;
END_ENTITY; -- one_direction_repeat_factor

ENTITY organization;
id . OPTIONAL identifier;
name . label;
description : text;

END_ENTITY; -- organization

ENTITY organization_assignment
ABSTRACT SUPERTYPE;
assigned_organization : organization;
role . organization_role;
END_ENTITY; -- organization_assignment

ENTITY organization_relationship;
name . label;
description . text;
relating_organization : organization;
related_organization : organization;
END_ENTITY; -- organization_relationship

ENTITY organization_role;
name . label;
description : text;
END_ENTITY; -- organization_role

ENTITY organizational_address
SUBTYPE OF (address);
organizations : SET [1:?] OF organization;
description . text;
END_ENTITY; -- organizational_address

ENTITY orientation_of material
SUBTYPE OF (shape_aspect, shape_aspect relationship);
END_ENTITY; -- orientation_of material
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ENTITY orientation_of resource_for_facility
SUBTYPE OF (shape_aspect, shape_aspect_relationship);
END_ENTITY; -- orientation_of resource_for_facility

ENTITY page_connector
SUBTYPE OF (annotation_occurrence);
END_ENTITY; -- page_connector

ENTITY parabola
SUBTYPE OF (conic);
focal_dist : length_measure;
WHERE
wrl: focal_dist <> O;
END_ENTITY; -- parabola

ENTITY person;

id . identifier;
last_name : OPTIONAL label;
first_name . OPTIONAL label;

middle_names : OPTIONAL LIST [1:?] OF label;
prefix_titles : OPTIONAL LIST [1:?] OF label,
suffix_titles : OPTIONAL LIST [1:?] OF label;
WHERE
wrl: EXISTS(last_name) OR EXISTS(first_name);
END_ENTITY; -- person

ENTITY person_and_organization;

name . label;
description . text;
the_person . person;

the_organization : organization;
END_ENTITY; -- person_and_organization

ENTITY person_assignment
ABSTRACT SUPERTYPE;
assigned_person : person;
role . person_role;
END_ENTITY; -- person_assignment

ENTITY person_role;
name . label;
description : text;
END_ENTITY; -- person_role

ENTITY personal_address
SUBTYPE OF (address);
people : SET [1:?] OF person;
description : text;
END_ENTITY; -- personal_address
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ENTITY phase_of material
SUBTYPE OF (class_of material);
END_ENTITY; -- phase_of material

ENTITY placed_effectivity
SUBTYPE OF (effectivity, characterized_object);
WHERE
wrl: SIZEOF(USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PROPERTY_DEFINITION.DEFINITIONY)) = 1;
wr2: SIZEOF(QUERY ( pd <* USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PROPERTY_DEFINITION.” + 'DEFINITION’) | (NOT (SIZEOK(
USEDIN(pd,PLANT_FUNCTIONAL_DATA." +
'PROPERTY_DEFINITION_REPRESENTATION.” + 'DEFINITION)) = 1)) ))
= 0;
wr3: SIZEOF(QUERY ( pd <* USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PROPERTY_DEFINITION.” + 'DEFINITION’) | (NOT (SIZEOK(
QUERY ( pdr <* USEDIN(SELF,’PLANT_FUNCTIONAL_DATA. +
'PROPERTY_DEFINITION_' + 'REPRESENTATION.DEFINITION’) | (
NOT (SIZEOF(pdr.used_representation.items = 1) AND (
'PLANT_FUNCTIONAL_DATA.POINT" IN TYPEOF(pdr.
used_representation.items[1])))) )) = 0)) )) = O;
END_ENTITY; -- placed_effectivity

ENTITY placement
SUPERTYPE OF (axis2_placement_2d)
SUBTYPE OF (geometric_representation_item);
location : cartesian_point;
END_ENTITY; -- placement

ENTITY planar_box
SUBTYPE OF (planar_extent);
placement : axis2_placement;
END_ENTITY; -- planar_box

ENTITY planar_extent
SUBTYPE OF (geometric_representation_item);
size_in_x : length_measure;
size_in_y : length_measure;
END_ENTITY; -- planar_extent

ENTITY plane_angle _measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.PLANE_ANGLE_UNIT" IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- plane_angle_measure_with_unit

ENTITY plane_angle unit
SUBTYPE OF (named_unit);
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WHERE

wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0);

END_ENTITY; -- plane_angle_unit

ENTITY plant_functional_action_identification_context_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF identification_context_item;
WHERE
wrl: SIZEOF(QUERY ( item <* SELF.items | (NOT (SIZEOF(USEDIN(item,
'PLANT_FUNCTIONAL_DATA. + 'EXTERNAL_IDENTIFICATION.SOURCE)
>= 1)) )) = 0;
END_ENTITY; -- plant_functional_action_identification_context_assignment

ENTITY plant_functional_activity_input_information_content_class_constraint_as
SUBTYPE OF (group_assignment);
items : SET [1:?] OF
input_output_information_content_description_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF ACTIVITY’ IN TYPEOF(SELF\
group_assignment.assigned_group);
END_ENTITY; --
plant_functional_activity input_information_content_class_constraint_assignment

ENTITY plant_functional activity _input_information_content_constraint_assignme
SUBTYPE OF (action_assignment);
items : SET [1:?] OF
input_output_information_content_description_item;
END_ENTITY; -- plant_functional activity _input_information_content_constraint

ENTITY plant_functional_activity_input_property_class_constraint_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF input_output_property possession_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS OF _ACTIVITY' IN TYPEOF(SELF\
group_assignment.assigned_group);
END_ENTITY; -- plant_functional_activity_input_property _class_constraint_assig

ENTITY plant_functional_activity_input_property_constraint_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF input_output_property_possession_item;
END_ENTITY; -- plant_functional_activity_input_property_constraint_assignment
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ENTITY plant_functional_activity _output_information_content_class_constraint_a
SUBTYPE OF (group_assignment);
items : SET [1:?] OF
input_output_information_content_description_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS OF _ACTIVITY' IN TYPEOF(SELF\
group_assignment.assigned_group);
END_ENTITY; --
plant_functional_activity _output_information_content_class_constraint_assignment

ENTITY plant_functional_activity_output_information_content_constraint_assign
SUBTYPE OF (action_assignment);
items : SET [1:?] OF
input_output_information_content_description_item;
END_ENTITY; -- plant_functional_activity _output_information_content_constraint

ENTITY plant_functional_activity_output_property_class_constraint_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF input_output_property possession_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS OF _ACTIVITY' IN TYPEOF(SELF\
group_assignment.assigned_group);
END_ENTITY; -- plant_functional_activity_output_property_class_constraint_assi

ENTITY plant_functional_activity_output_property_constraint_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF input_output_property_possession_item;
END_ENTITY; -- plant_functional_activity _output_property_constraint_assignment

ENTITY plant_functional_activity_performer_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF activity_performer_item;
WHERE
wrl: SIZEOF(QUERY ( pd <* QUERY ( item <* SELF.items | (
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF(item)) )
| (NOT (pd\product_definition.frame_of_reference.name IN [
‘functional definition’,'functional occurrence’,
'physical definition’,’physical occurrence’])) )) = O;
END_ENTITY; -- plant_functional_activity _performer_assignment

ENTITY plant_functional_approval_assignment
SUBTYPE OF (approval_assignment);
items : SET [1:?] OF approval_item;
WHERE
wrl: SELF.role.description IN [actual)'intended?;
END_ENTITY; -- plant_functional_approval_assignment

ENTITY plant_functional_approval_effectivity_assignment
SUBTYPE OF (effectivity_assignment);
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items : SET [1:?] OF approval_effectivity_item;
WHERE
wrl: (PLANT_FUNCTIONAL_DATA. +
'PROCESS_OR_PROCESS_RELATIONSHIP_EFFECTIVITY") IN TYPEOK(
SELF.assigned_effectivity);
END_ENTITY; -- plant_functional_approval_effectivity _assignment

ENTITY plant_functional_assessed_object_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF approval_item;
WHERE
wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,’PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_ CLASS OF ACTIVITY' IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = 'Assess’)) )) +
SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS_OF ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS OF ACTIVITY" IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = 'Assess’)) ))) = 1;
END_ENTITY; -- plant_functional_assessed_object_activity_assignment

ENTITY plant_functional_assessment_purpose_activity _assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF assessment_purpose_item;
WHERE
wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS _OF_ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = ’'Assess’)) )) +
SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_ DATA.” +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = 'Assess’)) ))) = 1;
END_ENTITY; -- plant_functional_assessment_purpose_activity assignment

ENTITY plant_functional _assessment_result_activity_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF assessment_result_item;
WHERE
wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
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assigned_action,’PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD CLASS OF ACTIVITY' IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = 'Assess’)) )) +
SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_ CLASS OF ACTIVITY" IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = 'Assess’)) ))) = 1;
END_ENTITY; -- plant_functional_assessment_result_activity _assignment

ENTITY plant_functional_class_of activity_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF class_of_activity_item;
END_ENTITY; -- plant_functional_class_of_activity_assignment

ENTITY plant_functional_class_of _annotation_element_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF annotation_element_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS OF_ANNOTATION_ELEMENT’ IN TYPEOK(
SELF.assigned_group);
END_ENTITY; -- plant_functional_class_of _annotation_element_assignment

ENTITY plant_functional_class_of _annotation_element_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of annotation_element_library item;
WHERE
wrl: SELF.frame_of reference.library reference =
'class of annotation element library’;
END_ENTITY; -- plant functional _class_of annotation_element_library assignment

ENTITY plant_functional class_of facility library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of facility library item;
WHERE
wrl: SELF.frame_of reference.library reference =
'class of facility library’;
END_ENTITY; -- plant_functional_class_of facility library assignment

ENTITY plant_functional class_of information_content_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF information_content_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INFORMATION_CONTENT' IN TYPEOF(
SELF.assigned_group);
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wr2: SIZEOF(QUERY (i <* SELF.items | (NOT (i\representation_context
.context_type = 'information content’)) )) = O;
END_ENTITY; -- plant_functional_class_of_information_content_assignment

ENTITY plant_functional_class_of information_content_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of information_content_library_item;
WHERE
wrl: SELF.frame_of reference.library_reference =
‘class of information content library’;
END_ENTITY; -- plant_functional_class_of _information_content_library_assignmen

ENTITY plant_functional_class_of_information_held_by_information_carrier_assig
SUBTYPE OF (group_assignment);
items : SET [1:?] OF information_carrier_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INFORMATION_CONTENT" IN TYPEOF(
SELF.assigned_group);
wr2: SIZEOF(QUERY ( i <* SELF.items | (NOT ((i\product_definition.
frame_of_reference\application_context_element.name IN [
‘functional definition’,'functional occurrence’,
'physical definition’,’physical occurrence’]) AND (i\
product_definition.frame_of_reference\
application_context_element.frame_of_reference[l].name =
'information holder?)) )) = 0;
END_ENTITY; --
plant_functional class_of information_held_by information_carrier_assignment

ENTITY plant_functional class_of involvement_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF class_of involvement_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INVOLVEMENT’ IN TYPEOF(SELF.
assigned_group);
wr2: SIZEOF(QUERY ( pfoa <* QUERY ( item <* SELF.items |
(PLANT_FUNCTIONAL_DATA.PLANT_FUNCTIONAL_ORGANIZATION_ASSIGNMENT’
IN TYPEOF(item)) ) | (NOT (SIZEOF(QUERY ( org_item <* pfoa.
items | (NOT (PLANT_FUNCTIONAL_DATA.ACTION_RESOURCE’ IN
TYPEOF(org_item))) )) = 0)) )) = 0;
wr3: SIZEOF(QUERY ( pfpa <* QUERY ( item <* SELF.items | (
'PLANT_FUNCTIONAL_DATA.PLANT_FUNCTIONAL_PERSON_ASSIGNMENT’
IN TYPEOF(item)) ) | (NOT (SIZEOF(QUERY ( per_item <* pfpa.
items | (NOT (PLANT_FUNCTIONAL_DATA.ACTION_RESOURCE’ IN
TYPEOF(per_item))) )) = 0)) )) = 0;
END_ENTITY; -- plant_functional class_of involvement_assignment

ENTITY plant_functional _class_of material_library _assignment
SUBTYPE OF (library_assignment);
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items : SET [1:?] OF class_of material_library_item;
WHERE
wrl: SELF.frame_of reference.library_reference =
‘class of material library’;
END_ENTITY; -- plant_functional_class_of material_library_assignment

ENTITY plant_functional_class_of object_description_constraint_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF described_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INFORMATION_CONTENT' IN TYPEOF(
SELF.assigned_group);
END_ENTITY; -- plant_functional_class_of object_description_constraint_assign

ENTITY plant_functional_class_of property_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF class_of_property_library_item;
WHERE
wrl: SELF.frame_of reference.library_reference =
‘class of property library’;
END_ENTITY; -- plant_functional_class_of property_library_assignment

ENTITY plant_functional_context_for_hierarchy_action_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF hierarchy_context_item;
WHERE
wrl: SIZEOF(QUERY ( item <* SELF.tems | (NOT (SIZEOF(
QUERY ( pdr <* USEDIN(item,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP. +
'RELATING_PRODUCT_DEFINITION") | (
'PLANT_FUNCTIONAL_DATA.SPECIFIED_HIGHER_USAGE_OCCURRENCE’ IN
TYPEOF(pdr)) )) >= 1)) )) = 0;
END_ENTITY; -- plant_functional_context_for_hierarchy_action_assignment

ENTITY plant_functional_context_for_hierarchy_group_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF hierarchy_context_item;
WHERE
wrl: SIZEOF(QUERY ( item <* SELF.items | (NOT (SIZEOF(
QUERY ( pdr <* USEDIN(item,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATING_PRODUCT_DEFINITION’) | (
'PLANT_FUNCTIONAL_DATA.SPECIFIED_HIGHER_USAGE_OCCURRENCE’ IN
TYPEOF(pdr)) )) >= 1)) )) = 0;
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF _ACTIVITY’ IN TYPEOF(SELF\
group_assignment.assigned_group);
END_ENTITY; -- plant_functional_context_for_hierarchy group_assignment
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ENTITY plant_functional_context_for_hierarchy_organization_assignment
SUBTYPE OF (organization_assignment);
items : SET [1:?] OF hierarchy_context_item;
WHERE
wrl: SIZEOF(QUERY ( item <* SELF.tems | (NOT (SIZEOF(
QUERY ( pdr <* USEDIN(item,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP." +
'RELATING_PRODUCT_DEFINITIONY) | (
'PLANT_FUNCTIONAL_DATA.SPECIFIED_HIGHER_USAGE_OCCURRENCE’ IN
TYPEOF(pdr)) )) >= 1)) )) = 0;
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN TYPEOF(SELF\
organization_assignment.assigned_organization);
END_ENTITY; -- plant_functional_context_for_hierarchy_organization_assignment

ENTITY plant_functional_data_record_name_assignment
SUBTYPE OF (name_assignment);
items : SET [1:?] OF named_item;
END_ENTITY; -- plant_functional_data_record_name_assignment

ENTITY plant_functional_design_reference_activity_assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF design_item;
WHERE
wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,’PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS") | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = ’Design’)) )) +
SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_ DATA.” +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = ’Design’)) ))) = 1,
END_ENTITY; -- plant functional _design_reference_activity assignment

ENTITY plant_functional_design_result_activity _assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF design_item;
WHERE
wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = ’Design’)) )) +
SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
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assigned_action.chosen_method,’PLANT_FUNCTIONAL_DATA." +

'PLANT_FUNCTIONAL_CLASS_OF ACTIVITY_ASSIGNMENT.ITEMS’) | ((

'PLANT_FUNCTIONAL_DATA.STANDARD CLASS OF ACTIVITY' IN

TYPEOF(acm\group_assignment.assigned_group)) AND (acm\

group_assignment.assigned_group.name = 'Design’)) ))) = 1,
END_ENTITY; -- plant_functional_design_result_activity _assignment

ENTITY plant_functional_effectivity_assignment
SUBTYPE OF (effectivity_assignment);
items : SET [1:?] OF effectivity_item;
WHERE
wrl: SELF.assigned_effectivity.id IN [beginning’,’end’];
END_ENTITY; -- plant_functional_effectivity_assignment

ENTITY plant_functional_enumerated_property_in_class_of _property_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF class_of_property_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS OF PROPERTY’ IN TYPEOF(SELF.
assigned_group);
wr2: SIZEOF(QUERY ( prop <* QUERY ( item <* SELF.items | (
'PLANT_FUNCTIONAL_DATA.PROPERTY_DEFINITION’ IN TYPEOF(item)) )
| (NOT (SIZEOF(USEDIN(prop,’PLANT_FUNCTIONAL_DATA." +
'PROPERTY_DEFINITION_REPRESENTATION.DEFINITION")) > 0)) )) =
0;
wr3: SIZEOF(QUERY ( prop <* QUERY ( item <* SELF.items | (
'PLANT_FUNCTIONAL_DATA.ACTION_PROPERTY’ IN TYPEOF(item)) )
| (NOT (SIZEOF(USEDIN(prop,’PLANT_FUNCTIONAL_DATA." +
'ACTION_DEFINITION_REPRESENTATION.PROPERTY’)) > 0)) )) = O;
END_ENTITY; -- plant_functional_enumerated_property _in_class_of property assig

ENTITY plant_functional _group_identification_context_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF identification_context item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_ACTIVITY' IN TYPEOF(SELF.
assigned_group);
wr2: SIZEOF(QUERY ( item <* SELF.items | (NOT (SIZEOF(USEDIN(item,
'PLANT_FUNCTIONAL_DATA. + 'EXTERNAL_IDENTIFICATION.SOURCE))
>= 1)) ) =0
END_ENTITY; -- plant_functional_group_identification_context_assignment

ENTITY plant_functional_identification_assignment
SUBTYPE OF (identification_assignment);
item : identified_item;
END_ENTITY; -- plant_functional_identification_assignment

ENTITY plant_functional_information_carrier_definition_assignment
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SUBTYPE OF (
plant_functional_information_carrier_description_assignment);
END_ENTITY; -- plant_functional_information_carrier_definition_assignment

ENTITY plant_functional_information_carrier_description_assignment
SUPERTYPE OF (ONEOF (
plant_functional_information_carrier_definition_assignment,
plant_functional_information_carrier_reference_assignment))
SUBTYPE OF (document_reference);
items : SET [1:?] OF described_item;
WHERE
wrl: SIZEOF(USEDIN(SELF\document_reference.assigned_document,
'PLANT_FUNCTIONAL_SCHEMA.PRODUCT_DEFINITION ' +
'WITH_ASSOCIATED_DOCUMENTS.DOCUMENTATION_IDS")) >= 1;
END_ENTITY; -- plant_functional_information_carrier_description_assignment

ENTITY plant_functional_information_carrier_reference_assignment
SUBTYPE OF (
plant_functional_information_carrier_description_assignment);
END_ENTITY; -- plant_functional_information_carrier_reference_assignment

ENTITY plant_functional_information_content_definition_assignment
SUBTYPE OF (
plant_functional_information_content_description_assignment);
END_ENTITY; -- plant_functional_information_content_definition_assignment

ENTITY plant_functional_information_content_description_assignment
SUPERTYPE OF (ONEOF (
plant_functional_information_content_definition_assignment,
plant_functional_information_content_reference_assignment))
SUBTYPE OF (document_reference);
items : SET [1:?] OF described_item;
WHERE
wrl: SIZEOF(USEDIN(SELF\document_reference.assigned document,
'PLANT_FUNCTIONAL_SCHEMA.PRODUCT_DEFINITION_' +
'WITH_ASSOCIATED_DOCUMENTS.DOCUMENTATION_IDS")) >= 1;
END_ENTITY; -- plant_functional_information_content_description_assignment

ENTITY plant_functional_information_content_reference_assignment
SUBTYPE OF (
plant_functional_information_content_description_assignment);
END_ENTITY; -- plant_functional_information_content_reference_assignment

ENTITY plant_functional_inheritance_exclusion_assignment
SUBTYPE OF (effectivity_assignment);
items : SET [1:?] OF inherited_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.INHERITANCE_EFFECTIVITY’ IN TYPEOF(SELF.
assigned_effectivity);
END_ENTITY; -- plant_functional_inheritance_exclusion_assignment
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ENTITY plant_functional_inheritance_inclusion_assignment
SUBTYPE OF (effectivity_assignment);
items : SET [1:?] OF inherited_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.INHERITANCE_EFFECTIVITY' IN TYPEOF(SELF.
assigned_effectivity);
END_ENTITY; -- plant_functional_inheritance_inclusion_assignment

ENTITY plant_functional_involvement_constraint_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF involved_class_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_INVOLVEMENT" IN TYPEOF(SELF.
assigned_group);
END_ENTITY; -- plant_functional_involvement_constraint_assignment

ENTITY plant_functional_involvement_of_object_in_activity class_constraint_ass
SUBTYPE OF (group_assignment);
items : SET [1:?] OF involved_class_item;
WHERE
wrl: (PLANT_FUNCTIONAL_DATA. +
INVOLVEMENT_IN_ACTIVITY_CLASS CONSTRAINT_GROUP’) IN TYPEOF(
SELF.assigned_group);
END_ENTITY; --
plant_functional_involvement_of_object_in_activity class_constraint_assignment

ENTITY plant_functional _numeric_operator
SUBTYPE OF (qualified_representation_item);
WHERE
wrl: SIZEOF(SELF.qualifiers) = 1;
wr2: 'PLANT_FUNCTIONAL_DATA.TYPE_QUALIFIER’ IN TYPEOF(SELF.
qualifiers[1]);
wr3: SELF.qualifiers[1]\type_qualifier.name IN [=,>"'>="/<,
<="'<>;
END_ENTITY; -- plant_functional _numeric_operator

ENTITY plant_functional organization_assignment
SUBTYPE OF (organization_assignment);
items : SET [1:?] OF organization_item;
WHERE
wrl: plant_functional_organization_correlation(SELF);
wr2: SIZEOF(QUERY ( pd_item <* QUERY ( item <* SELF.items | ((
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF(item))
AND (SELF.role.name = ’'context for hierarchy’)) ) | (NOT (
SIZEOF(QUERY ( pdr <* USEDIN(pd_item,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATING_PRODUCT_DEFINITION’) | (
'PLANT_FUNCTIONAL_DATA.SPECIFIED_HIGHER_USAGE_OCCURRENCE’ IN
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TYPEOF(pdr)) )) >= 1)) )) = 0;
wr3: SIZEOF(QUERY ( ex_item <* QUERY ( item <* SELF.items | (
'PLANT_FUNCTIONAL_DATA.EXTERNAL_SOURCE’ IN TYPEOF(item)) )
| (NOT (SIZEOF(USEDIN(ex_item,’PLANT_FUNCTIONAL_DATA. +
'EXTERNAL_IDENTIFICATION.SOURCE’) >= 1)) )) = 0;
END_ENTITY; -- plant_functional_organization_assignment

ENTITY plant_functional_person_assignment
SUBTYPE OF (person_assignment);
items : SET [1:?] OF person_item;
WHERE
wrl: plant_functional_person_correlation(SELF);
END_ENTITY; -- plant_functional_person_assignment

ENTITY plant_functional_presented_item
SUBTYPE OF (presented_item);
items : SET [1:?] OF item_for_presentation;
WHERE
wrl: SIZEOF(USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PRESENTED_ITEM_REPRESENTATION.ITEM)) >= 1,
wr2: SIZEOF(QUERY ( pir <* USEDIN(SELF,’PLANT_FUNCTIONAL_DATA." +
'PRESENTED_ITEM_REPRESENTATION.ITEM’) | (NOT (SIZEOF(TYPEOF(
pir.presentation) * [
'PLANT_FUNCTIONAL_DATA.DRAWING_REVISION’,
'PLANT_FUNCTIONAL_DATA.PRESENTATION_AREA,
'PLANT_FUNCTIONAL_DATA.PRESENTATION_VIEW']) = 1)) )) = O;
wr3: SIZEOF(QUERY ( pd <* QUERY ( item <* SELF.items | (
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF(item)) )
| (NOT (pd\product_definition.frame_of_reference.name IN [
functional definition’,’functional occurrence’,
'physical definition’,’physical occurrence’])) )) = 0;
END_ENTITY; -- plant_functional_presented_item

ENTITY plant_functional presented_item_with_association
SUBTYPE OF (presented_item);
items : SET [1:?] OF item_for_presentation;
WHERE
wrl: SIZEOF(USEDIN(SELF,’PLANT_FUNCTIONAL_DATA. +
'PRESENTED_ITEM_REPRESENTATION.ITEM’)) >= 1,
wr2: SIZEOF(QUERY ( pir <* USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PRESENTED_ITEM_REPRESENTATION.ITEM’) | (NOT (
'PLANT_FUNCTIONAL_DATA.PRESENTATION_WITH_ASSOCIATION’ IN
TYPEOF(pir.presentation))) )) = 0;
wr3: SIZEOF(QUERY ( pd <* QUERY ( item <* SELF.items | (
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF(item)) )
| (NOT (pd\product_definition.frame_of reference.name IN [
functional definition’,’functional occurrence’,
'physical definition’,’physical occurrence’])) )) = 0;
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END_ENTITY; -- plant_functional_presented_item_with_association

ENTITY plant_functional_property_classification_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF class_of property_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS OF_PROPERTY' IN TYPEOF(SELF.
assigned_group);
END_ENTITY; -- plant_functional_property_classification_assignment

ENTITY plant_functional_recognized_possession_of property_assignment
SUBTYPE OF (group_assignment);
items : SET [1:?] OF possessed_class_of property_item;
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_PROPERTY' IN TYPEOF(SELF.
assigned_group);
END_ENTITY; -- plant_functional_recognized_possession_of_property_assignment

ENTITY plant_functional_symbol_library_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF symbol_library_item;
WHERE
wrl: SELF.frame_of_reference.library_reference =
'library of symbols’;
END_ENTITY; -- plant_functional_symbol_library_assignment

ENTITY plant_functional_transfer_material_destination_activity _assignment
SUBTYPE OF (action_assignment);
item : transfer_source_destination_item;
WHERE

wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS") | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY' IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = 'Transfer_material’)) ))
+ SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_ DATA.” +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS") | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = 'Transfer_material’)) )))
= 1;

wr2: item\product_definition.frame_of reference.name IN [
functional definition’,’functional occurrence’,
'physical definition’,’physical occurrence’];

END_ENTITY; -- plant functional_transfer_material_destination_activity assign
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ENTITY plant_functional_transfer_material_source_activity_assignment
SUBTYPE OF (action_assignment);
item : transfer_source_ destination_item;
WHERE

wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,’PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_ CLASS OF ACTIVITY" IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = 'Transfer_material’)) ))
+ SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS_OF ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_ CLASS OF ACTIVITY" IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = 'Transfer_material’)) )))
= _’]_,

wr2: item\product_definition.frame_of_reference.name IN [
‘functional definition’,'functional occurrence’,
'physical definition’,’physical occurrence’];

END_ENTITY; -- plant_functional_transfer_material_source_activity_assignment

ENTITY plant_functional_transferred_material_activity _assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF transfer_material_item;
WHERE

wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS") | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY' IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = 'Transfer_material’)) ))
+ SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_ DATA.” +
'PLANT_FUNCTIONAL_CLASS_ OF_ACTIVITY_ASSIGNMENT.ITEMS") | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = 'Transfer_material’)) )))
= 1;

wr2: SIZEOF(QUERY ( item <* SELF.tems | (NOT (item\
product_definition.frame_of reference.frame_of reference[1].
name = ’'process material’)) )) = O;

END_ENTITY; -- plant_functional_transferred_material_activity assignment

ENTITY plant_functional transform_material_input_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF transform_material_item;
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WHERE

wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,’PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_OF ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD CLASS OF ACTIVITY" IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = 'Transfer_material’)) ))
+ SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_DATA." +
'PLANT_FUNCTIONAL_CLASS_OF ACTIVITY_ASSIGNMENT.ITEMS’) | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_ CLASS OF ACTIVITY" IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = 'Transfer_material’)) )))
= 1;

wr2: SIZEOF(QUERY ( item <* SELF.items | (NOT (item\
product_definition.frame_of_reference.frame_of_reference[1].
name IN [process material’,’)physical information carrier?)) ))
= 01

END_ENTITY; -- plant_functional_transform_material_input_activity_assignment

ENTITY plant_functional_transform_material_output_activity assignment
SUBTYPE OF (action_assignment);
items : SET [1:?] OF transform_material_item;
WHERE

wrl: (SIZEOF(QUERY ( act <* USEDIN(SELF\action_assignment.
assigned_action,PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_CLASS_ OF_ACTIVITY_ASSIGNMENT.ITEMS") | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(act\group_assignment.assigned_group)) AND (act\
group_assignment.assigned_group.name = ’'Transform_material’)) ))
+ SIZEOF(QUERY ( acm <* USEDIN(SELF\action_assignment.
assigned_action.chosen_method,’PLANT_FUNCTIONAL_ DATA.” +
'PLANT_FUNCTIONAL_CLASS_OF_ACTIVITY_ASSIGNMENT.ITEMS") | ((
'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN
TYPEOF(acm\group_assignment.assigned_group)) AND (acm\
group_assignment.assigned_group.name = ’'Transform_material)) )))
= 1;

wr2: SIZEOF(QUERY ( item <* SELF.tems | (NOT (item\
product_definition.frame_of reference.frame_of reference[1].
name IN [process material’,’physical information carrier’])) ))
= O;

END_ENTITY; -- plant_functional transform_material_output_activity assignment

ENTITY plant_functional typical facility _catalogue assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF typical facility catalogue_item;
WHERE
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wrl: SELF.frame_of reference.library_reference =
‘typical facility catalogue’;
wr2: SIZEOF(QUERY ( p_d <* SELF.tems | (NOT (p_d\product_definition
frame_of _reference.name = ’functional definition’)) )) = 0;
END_ENTITY; -- plant_functional_typical_facility catalogue_assignment

ENTITY plant_functional_typical_material_catalogue_assignment
SUBTYPE OF (library_assignment);
items : SET [1:?] OF typical_material_catalogue_item;
WHERE
wrl: SELF.frame_of reference.library_reference =
‘typical material catalogue’;
wr2: SIZEOF(QUERY ( p_d <* SELF.items | (NOT (p_d\product_definition
frame_of_reference.name = ’'physical definition’)) )) = O;
END_ENTITY; -- plant_functional_typical_material_catalogue_assignment

ENTITY point
SUPERTYPE OF (ONEOF (cartesian_point,point_on_curve))
SUBTYPE OF (geometric_representation_item);
END_ENTITY; -- point

ENTITY point_in_space_of material
SUBTYPE OF (shape_aspect, shape_aspect_relationship);
END_ENTITY; -- point_in_space_of_material

ENTITY point_in_space_of_resource_for_facility
SUBTYPE OF (shape_aspect, shape_aspect_relationship);
END_ENTITY; -- point_in_space_of_resource_for_facility

ENTITY point_on_curve
SUBTYPE OF (point);
basis_curve . curve;
point_parameter : parameter_value;
END_ENTITY; -- point_on_curve

ENTITY polyline
SUBTYPE OF (bounded_curve);
points : LIST [2:?] OF cartesian_point;
END_ENTITY; -- polyline

ENTITY possession_of_facility_port
SUBTYPE OF (product_definition_usage, product_definition);
WHERE
wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name IN [
‘functional definition’,’functional occurrence’];
wr2: 'PLANT_FUNCTIONAL_DATA.FACILITY_PORT' IN TYPEOF(SELF\
product_definition_relationship.related_product_definition);
END_ENTITY; -- possession_of facility port
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ENTITY possession_of_feature_connector
SUBTYPE OF (annotation_occurrence_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL DATA.CONNECTOR_FEATURE_ANNOTATION_OCCURRENCE’
IN TYPEOF(SELF\annotation_occurrence_relationship.
related_annotation_occurrence);
wr2: NOT (PLANT_FUNCTIONAL_DATA.CONNECTOR_FEATURE_ANNOTATION_OCCURREN
IN TYPEOF(SELF\annotation_occurrence_relationship.
relating_annotation_occurrence));
END_ENTITY; -- possession_of feature_connector

ENTITY pre_defined_colour
SUBTYPE OF (pre_defined_item, colour);
END_ENTITY; -- pre_defined_colour

ENTITY pre_defined_curve_font
SUBTYPE OF (pre_defined_item);
END_ENTITY; -- pre_defined_curve_font

ENTITY pre_defined_item;
name : label;
END_ENTITY; -- pre_defined_item

ENTITY pre_defined_symbol
SUBTYPE OF (pre_defined_item);
END_ENTITY; -- pre_defined_symbol

ENTITY pre_defined_text_font
SUBTYPE OF (pre_defined_item);
END_ENTITY; -- pre_defined_text font

ENTITY presentation_area
SUBTYPE OF (presentation_representation);
WHERE
wrl: (SIZEOF(QUERY ( ais <* USEDIN(SELF,’PLANT_FUNCTIONAL_DATA. +
'AREA_IN_SET.AREA’) | (SIZEOF(USEDIN(ais,
'PLANT_FUNCTIONAL_DATA." + 'PRESENTATION_SIZE.UNIT)) = 1) ))
> 0) OR (SIZEOF(USEDIN(SELF,’PLANT_FUNCTIONAL_DATA." +
'PRESENTATION_SIZE.UNIT’)) = 1);
END_ENTITY; -- presentation_area

ENTITY presentation_layer_assignment;

name . label;

description . text;

assigned_items : SET [1:?] OF layered item;
END_ENTITY; -- presentation_layer_assignment

ENTITY presentation_layer_usage;
assignment . presentation_layer_assignment;
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presentation : presentation_representation;
UNIQUE
url : assignment, presentation;
END_ENTITY; -- presentation_layer_usage

ENTITY presentation_representation
SUBTYPE OF (representation);
WHERE
wrl: SELF\representation.context_of_items\
geometric_representation_context.coordinate_space_dimension
= 2;
wr2: 'PLANT_FUNCTIONAL_ DATA.GEOMETRIC_REPRESENTATION_CONTEXT" IN
TYPEOF(SELF\representation.context_of_items);
END_ENTITY; -- presentation_representation

ENTITY presentation_representation_relationship
SUBTYPE OF (representation_relationship_with_transformation);
WHERE

wrl: 'PLANT_FUNCTIONAL_DATA.PRESENTATION_REPRESENTATION’ IN TYPEOF(
SELF\representation_relationship.rep_1);

wr2: 'PLANT_FUNCTIONAL_DATA.PRESENTATION_REPRESENTATION’ IN TYPEOF(
SELF\representation_relationship.rep_2);

wr3: acyclic_presentation_representation_relationship(SELF,[SELF\
representation_relationship.rep_2]);

wrd: NOT ((PLANT_FUNCTIONAL_DATA.PRESENTATION_AREA’ IN TYPEOF(SELF\
representation_relationship.rep_1)) AND (NOT (SIZEOF(]
'PLANT_FUNCTIONAL_DATA. +
'PRODUCT_DATA_REPRESENTATION_VIEW',PLANT_FUNCTIONAL_DATA.
+ 'VIEW_DEPENDENT_ANNOTATION_REPRESENTATION’] * TYPEOF(SELF\
representation_relationship.rep_2)) = 0)));

wr5: NOT ((PLANT_FUNCTIONAL_DATA.PRESENTATION_VIEW’ IN TYPEOF(SELF\
representation_relationship.rep_1)) AND (NOT (SIZEOF(]
'PLANT_FUNCTIONAL_DATA." + 'PRESENTATION_AREA',
'PLANT_FUNCTIONAL_DATA. + 'PRESENTATION_VIEW’,
'PLANT_FUNCTIONAL_DATA. +
'AREA_DEPENDENT_ANNOTATION_REPRESENTATION] * TYPEOF(SELF\
representation_relationship.rep_2)) = 0)));

wr6: (NOT ('PLANT_FUNCTIONAL_DATA.PRESENTATION_VIEW’ IN TYPEOF(SELF\
representation_relationship.rep_2))) XOR (
'PLANT_FUNCTIONAL_DATA.PRESENTATION_AREA’' IN TYPEOF(SELF\
representation_relationship.rep_1));

wr7: (NOT ((PLANT_FUNCTIONAL_DATA. +
'PRODUCT_DATA_REPRESENTATION_VIEW’) IN (TYPEOF(SELF\
representation_relationship.rep_1) + TYPEOF(SELF\
representation_relationship.rep_2)))) XOR ((
'PLANT_FUNCTIONAL_DATA.PRESENTATION_VIEW’ IN TYPEOF(SELF\
representation_relationship.rep_1)) AND (
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'PLANT_FUNCTIONAL_DATA.PRODUCT_DATA_REPRESENTATION_VIEW’ IN
TYPEOF(SELF\representation_relationship.rep_2)));
wr8: 'PLANT_FUNCTIONAL_DATA.GRAPHICAL_TRANSFORMATION' IN TYPEOF(SELF
\representation_relationship_with_transformation.
transformation_operator);
END_ENTITY; -- presentation_representation_relationship

ENTITY presentation_set;
INVERSE
areas : SET [1:?] OF area_in_set FOR in_set;
END_ENTITY; -- presentation_set

ENTITY presentation_size;
unit : presentation_size_assignment_select;
size : planar_box;
WHERE
wrl: ((PLANT_FUNCTIONAL_DATA.PRESENTATION_REPRESENTATION" IN
TYPEOF(SELF.unit)) AND item_in_context(SELF.size,SELF.unit\
representation.context_of_items)) OR ((
'PLANT_FUNCTIONAL_DATA.AREA_IN_SET" IN TYPEOF(SELF.unit))
AND (SIZEOF(QUERY ( ais <* SELF.unit\area_in_set.in_set.
areas | (NOT item_in_context(SELF.size,ais.area\
representation.context_of_items)) )) = 0));
END_ENTITY; -- presentation_size

ENTITY presentation_style_assignment;
styles : SET [1:?] OF presentation_style select;
WHERE
wrl: SIZEOF(QUERY ( stylel <* SELF.styles | (NOT (SIZEOF(
QUERY ( style2 <* (SELF.styles - stylel) | (NOT ((TYPEOF(
stylel) <> TYPEOF(style2)) OR (SIZEOF([
'PLANT_FUNCTIONAL_DATA." + 'SURFACE_STYLE USAGE,
'PLANT_FUNCTIONAL_DATA. + 'EXTERNALLY_DEFINED_STYLE'] *
TYPEOF(stylel)) = 1)) )) = 0)) )) = 0;
wr2: SIZEOF(QUERY ( stylel <* SELF.styles | (
'PLANT_FUNCTIONAL_DATA.SURFACE_STYLE_USAGE’ IN TYPEOF(stylel)) ))
<= 2;
END_ENTITY; -- presentation_style assignment

ENTITY presentation_view
SUBTYPE OF (presentation_representation);
END_ENTITY; -- presentation_view

ENTITY presentation_view_with_clipping_box
SUBTYPE OF (presentation_view);
WHERE
wrl: SIZEOF(QUERY ( item <* SELF\representation.items | ((
'PLANT_FUNCTIONAL_DATA.PLANAR_BOX' IN TYPEOF(item)) AND (

967



ISO/CD 10303-221(E)

item\representation_item.name = ’clipping box’)) )) = 1,
END_ENTITY; -- presentation_view_with_clipping_box

ENTITY presentation_with_association
SUBTYPE OF (presentation_representation);
WHERE
wrl: SIZEOF(SELF\representation.items) = 1,
wr2: 'PLANT_FUNCTIONAL_DATA.ANNOTATION_OCCURRENCE’ IN TYPEOF(SELF\
representation.items[1]);
wr3: SIZEOF(USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PRESENTED_ITEM_REPRESENTATION.PRESENTATION?)) = 1;
wr4: SIZEOF(QUERY ( pir <* USEDIN(SELF,’PLANT_FUNCTIONAL_DATA." +
'PRESENTED_ITEM_REPRESENTATION.PRESENTATION") | (NOT ((
'PLANT_FUNCTIONAL_DATA. +
'PLANT_FUNCTIONAL_PRESENTED_ITEM_WITH_ASSOCIATION’) IN
TYPEOF(pir.item))) )) = O;
END_ENTITY; -- presentation_with_association

ENTITY presented_item
ABSTRACT SUPERTYPE;
END_ENTITY; -- presented_item

ENTITY presented_item_representation;
presentation : presentation_representation_select;
item . presented_item;

END_ENTITY; -- presented_item_representation

ENTITY process_or_process_relationship_effectivity
SUBTYPE OF (effectivity);
effective_process_or_process_relationship : process_or_process_relationshi
END_ENTITY; -- process_or_process_relationship_effectivity

ENTITY product;

id . identifier;
name . label;
description . text;

frame_of reference : SET [1:?] OF product_context;
END_ENTITY; -- product

ENTITY product_category;
name . label;
description : OPTIONAL text;
END_ENTITY; -- product_category

ENTITY product_category_relationship;

name . label;
description : text;
category . product_category;

sub_category : product_category;
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wrl: acyclic_product_category_relationship(SELF,[SELF.sub_category]);
END_ENTITY; -- product_category_relationship

ENTITY product_context
SUBTYPE OF (application_context_element);
discipline_type : label;
END_ENTITY; -- product_context

ENTITY product_definition;

id

name
description
formation

. identifier;
. label;
. text;
. product_definition_formation;

frame_of _reference : product_definition_context;
END_ENTITY; -- product_definition

ENTITY product_definition_alternative
SUBTYPE OF (product_definition_relationship);

WHERE

wrl: SELF\product_definition_relationship.

relating_product_definition.frame_of_reference.name IN [
‘functional definition’,'functional occurrence’,
‘physical definition’,’physical occurrence’];

wr2: SELF\product_definition_relationship.related_product_definition

wr3: (NOT

wrd: (NOT

frame_of_reference.name IN [functional definition’,
'functional occurrence’,’physical definition’,

'physical occurrence’];
(SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN |
'functional definition’,’functional occurrence’])) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name IN [functional definition’,
'functional occurrence);
(SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN |
'physical definition’,’physical occurrence’])) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name IN [physical definition’,
'physical occurrence’));

END_ENTITY; -- product_definition_alternative

ENTITY product_definition_context
SUBTYPE OF (application_context_element);
life_cycle_stage : label;
END_ENTITY; -- product_definition_context

ENTITY product_definition_derivation
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SUBTYPE OF (product_definition_relationship);
WHERE

wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name IN [
‘functional definition’,'functional occurrence’,
'physical definition’,’physical occurrence’;

wr2: SELF\product_definition_relationship.related_product_definition
frame_of reference.name IN [functional definition’,
‘functional occurrence’,’physical definition’,
'physical occurrence’;

wr3: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name IN [
'functional definition’,’functional occurrence’])) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of_reference.name IN [functional definition’,
'functional occurrence’]);

wrd: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name IN [
'physical definition’,’physical occurrence’])) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of_reference.name IN ['physical definition’,
'physical occurrence’));

END_ENTITY; -- product_definition_derivation

ENTITY product_definition_effectivity
SUBTYPE OF (effectivity);
usage : product_definition_relationship;
UNIQUE
url : usage, id;
END_ENTITY; -- product_definition_effectivity

ENTITY product_definition_formation;
id . identifier;
description : text;
of product : product;
UNIQUE
url : id, of product;
END_ENTITY; -- product_definition_formation

ENTITY product_definition_relationship;

id . identifier;
name . label;
description . text;

relating_product_definition : product_definition;
related_product_definition : product_definition;
END_ENTITY; -- product_definition_relationship

ENTITY product_definition_shape
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SUBTYPE OF (property_definition);
UNIQUE
url : definition;
WHERE
wrl: NOT ('PLANT_FUNCTIONAL_DATA.SHAPE_DEFINITION' IN TYPEOF(SELF\
property_definition.definition));
END_ENTITY; -- product_definition_shape

ENTITY product_definition_usage
SUPERTYPE OF (assembly_component_usage)
SUBTYPE OF (product_definition_relationship);
UNIQUE
url : id, relating_product_definition, related_product_definition;
WHERE
wrl: acyclic_product_definition_relationship(SELF,[SELF\
product_definition_relationship.related_product_definition],
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_USAGE." +
'RELATED_PRODUCT_DEFINITION);
END_ENTITY; -- product_definition_usage

ENTITY product_definition_version
SUBTYPE OF (product_definition_relationship);
WHERE

wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name IN [
functional definition’,’functional occurrence’,
‘physical definition’,’physical occurrence’];

wr2: SELF\product_definition_relationship.related_product_definition
frame_of reference.name IN [functional definition’,
'functional occurrence’,’physical definition’,
'physical occurrence’];

wr3: (NOT (SELF\product definition_relationship.
relating_product_definition.frame_of reference.name IN |
functional definition’,’functional occurrence’])) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name IN [functional definition’,
'functional occurrence);

wrd: (NOT (SELF\product definition_relationship.
relating_product_definition.frame_of reference.name IN [
'physical definition’,’physical occurrence’])) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of reference.name IN [physical definition’,
'physical occurrence’));

END_ENTITY; -- product_definition_version

ENTITY product_definition_with_associated_documents
SUBTYPE OF (product_definition);
documentation_ids : SET [1:?] OF document;
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END_ENTITY; -- product_definition_with_associated_documents

ENTITY product_related_product_category
SUBTYPE OF (product_category);
products : SET [1:?] OF product;
END_ENTITY; -- product_related_product_category

ENTITY projection_curve
SUBTYPE OF (annotation_curve_occurrence);
END_ENTITY; -- projection_curve

ENTITY projection_directed_callout
SUBTYPE OF (draughting_callout);
WHERE
wrl: SIZEOF(QUERY ( p_1 <* SELF\draughting_callout.contents | (
'PLANT_FUNCTIONAL_DATA.PROJECTION_CURVE' IN TYPEOF(p_1)) ))
= 1;
wr2: SIZEOF(SELF\draughting_callout.contents) >= 2;
END_ENTITY; -- projection_directed_callout

ENTITY property_by_member
SUBTYPE OF (property_definition);
WHERE
wrl: (NOT (PLANT_FUNCTION_SCHEMA.PRODUCT_DEFINITION_RELATIONSHIP’
IN TYPEOF(SELF.definition))) OR (SIZEOF(TYPEOF(SELF.
definition) * [
'PLANT_FUNCTION_SCHEMA.COLLECTION_OF_MATERIAL’,
'PLANT_FUNCTION_SCHEMA.COLLECTION_OF_FACILITY']) = 1),
wr2: (NOT ('PLANT_FUNCTION_SCHEMA.PRODUCT_DEFINITION" IN TYPEOF(SELF
.definition))) OR (SIZEOF(QUERY ( pdr <* USEDIN(SELF,
'PLANT_FUNCTION_SCHEMA." +
'PRODUCT_DEFINITION_RELATIONSHIP.RELATING_PRODUCT_DEFINITION’)
| (SIZEOF(TYPEOF(pdr) * [
'PLANT_FUNCTION_SCHEMA.COLLECTION_OF_MATERIAL’,
'PLANT_FUNCTION_SCHEMA.COLLECTION_OF_FACILITY']) > 0) )) = 0);
END_ENTITY; -- property_by member

ENTITY property_definition;

name . label;

description : text;

definition : characterized_definition;
END_ENTITY; -- property_definition

ENTITY property definition_alternative
SUBTYPE OF (property_definition_relationship);
END_ENTITY; -- property_definition_alternative

ENTITY property_definition_derivation
SUBTYPE OF (property_definition_relationship);
END_ENTITY; -- property_definition_derivation
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ENTITY property_definition_relationship;
name . label;
description . text;
relating_property_definition : property_definition;
related_property_definition : property_definition;
END_ENTITY; -- property_definition_relationship

ENTITY property_definition_representation;

name . label;
description . text;
definition . represented_definition;

used_representation : representation;
END_ENTITY; -- property_definition_representation

ENTITY property_definition_version
SUBTYPE OF (property_definition_relationship);
END_ENTITY; -- property_definition_version

ENTITY provision_of _service
SUBTYPE OF (product_definition_relationship, product_definition);
WHERE
wrl: SELF.relating_product_definition.frame_of_reference.name IN [
'functional definition’,’functional occurrence’];
wr2: SELF.related_product_definition.frame_of_reference.name IN [
'physical definition’,’physical occurrence’];
wr3: (SELF.relating_product_definition.frame_of_reference.name <>
functional definition’) OR (SELF.related_product_definition
frame_of_reference.name = ’'physical definition’);
wr4: (SELF.relating_product_definition.frame_of_reference.name <>
functional occurrence’) OR (SELF.related_product_definition
.frame_of_reference.name = ’'physical occurrence’);
END_ENTITY; -- provision_of_service

ENTITY qualified_representation_item
SUBTYPE OF (representation_item);
qualifiers : SET [1:?] OF value_qualifier;
WHERE
wrl: SIZEOF(QUERY ( temp <* qualifiers | (
'PLANT_FUNCTIONAL_DATA.PRECISION_QUALIFIER’ IN TYPEOF(temp)) ))
< 2;
END_ENTITY; -- qualified_representation_item

ENTITY quasi_uniform_curve
SUBTYPE OF (b_spline_curve);
END_ENTITY; -- quasi_uniform_curve

ENTITY ratio_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
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wrl: 'PLANT_FUNCTIONAL_DATA.RATIO_UNIT" IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- ratio_measure_with_unit

ENTITY ratio_unit
SUBTYPE OF (nhamed_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\

named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\

named_unit.dimensions.luminous_intensity_exponent = 0);
END_ENTITY; -- ratio_unit

ENTITY rational_b_spline_curve
SUBTYPE OF (b_spline_curve);
weights_data : LIST [2:?] OF REAL;
DERIVE
weights : ARRAY [O:upper_index_on_control_points] OF REAL :=
list_to_array(weights_data,0,
upper_index_on_control_points);
WHERE
wrl: SIZEOF(weights_data) = SIZEOF(SELF\b_spline_curve.
control_points_list);
wr2: curve_weights_positive(SELF);
END_ENTITY; -- rational_b_spline_curve

ENTITY realization_of _intended_activity by actual
SUBTYPE OF (action_relationship);

WHERE
wrl: SELF.relating_action.description = ’intended’;

wr2: SELF.related action.description = ’actual’;
END_ENTITY; -- realization_of intended_activity by actual

ENTITY realization_of _intended_facility _or_material_by actual
SUBTYPE OF (product_definition_relationship);
WHERE
wrl: SELF.relating_product_definition.description = ’intended’;
wr2: SELF.related product_definition.description = ’actual’;
wr3: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN |
functional occurrence’,’physical occurrence’];
wr4: SELF\product_definition_relationship.related product_definition
.frame_of reference.name IN [functional definition’,
'functional occurrence’,’physical definition’,
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'physical occurrence’;

wr5: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name =
'functional occurrence’)) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of _reference.name IN [functional definition’,
'functional occurrence’]);

wr6: (NOT (SELF\product_definition_relationship.
relating_product_definition.frame_of_reference.name =
'‘physical occurrence’)) OR (SELF\
product_definition_relationship.related_product_definition.
frame_of_reference.name IN ['physical definition’,
'physical occurrence’);

END_ENTITY; -- realization_of_intended_facility_or_material_by_actual

ENTITY recognized_class_of _resource
SUBTYPE OF (product_related_product_category);
WHERE
wrl: SELF.name = ’'resource for facility’;
wr2: SIZEOF(QUERY ( pcr <* USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PRODUCT_CATEGORY_RELATIONSHIP.CATEGORY’) | ((pcr.name =
‘class assignment’) AND (
'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL" IN TYPEOF(pcr.
sub_category))) )) >= 1;
wr3: SIZEOF(SELF.products) = 1;
wr4: SIZEOF(QUERY ( pdf <* USEDIN(SELF.products[1],
'PLANT_FUNCTIONAL_DATA. +
'PRODUCT_DEFINITION_FORMATION.OF_PRODUCT’) | (NOT (SIZEOF(
QUERY ( pd <* USEDIN(pdf’PLANT_FUNCTIONAL_DATA." +
'PRODUCT_DEFINITION.FORMATION’) | (NOT (pd\
product_definition.frame_of reference.name IN [
'physical definition’,’physical occurrence’])) )) = 0)) )) =
0;
END_ENTITY; -- recognized class_of resource

ENTITY recognized class_of service
SUBTYPE OF (product_related product_category);
WHERE
wrl: SELF.name = ’service for material’;
wr2: SIZEOF(QUERY ( pcr <* USEDIN(SELF,PLANT_FUNCTIONAL_DATA. +
'PRODUCT_CATEGORY_RELATIONSHIP.CATEGORY’) | ((pcr.name =
‘class assignment’) AND (
'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY’ IN TYPEOF(pcr.
sub_category))) )) >= 1,
wr3: SIZEOF(SELF.products) = 1,
wrd: SIZEOF(QUERY ( pdf <* USEDIN(SELF.products|[1],
'PLANT_FUNCTIONAL_DATA. +
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'PRODUCT_DEFINITION_FORMATION.OF _PRODUCT") | (NOT (SIZEOK(
QUERY ( pd <* USEDIN(pdf’PLANT_FUNCTIONAL_DATA. +
'PRODUCT_DEFINITION.FORMATION’) | (NOT (pd\
product_definition.frame_of_reference.name IN [
'functional definition’,’functional occurrence’])) )) = 0)) ))
= 0;

END_ENTITY; -- recognized_class_of_service

ENTITY recognized_provision_of_service_according_to_class
SUPERTYPE OF (externally_defined_recognized provision_of_service_according_t
SUBTYPE OF (product_category_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_FACILITY' IN TYPEOF(SELF\
product_category_relationship.category);
wr2: 'PLANT_FUNCTIONAL_DATA.CLASS_OF_MATERIAL’ IN TYPEOF(SELF\
product_category_relationship.sub_category);
END_ENTITY; -- recognized_provision_of_service_according_to_class

ENTITY reference_between_page_connector
SUBTYPE OF (annotation_occurrence_relationship);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.PAGE_CONNECTOR’ IN TYPEOF(SELF.
relating_annotation_occurrence);
wr2: 'PLANT_FUNCTIONAL_DATA.PAGE_CONNECTOR’ IN TYPEOF(SELF.
related_annotation_occurrence);
END_ENTITY; -- reference_between_page_connector

ENTITY representation;

id . identifier;

name . label;

description . text;

items . SET [1:?] OF representation_item;

context_of items : representation_context;
END_ENTITY; -- representation

ENTITY representation_alternative
SUBTYPE OF (representation_relationship);
END_ENTITY; -- representation_alternative

ENTITY representation_context;
context_identifier : identifier;
context_type . text;
INVERSE
representations_in_context : SET [1:?] OF representation FOR
context_of _items;
END_ENTITY; -- representation_context

ENTITY representation_derivation
SUBTYPE OF (representation_relationship);
END_ENTITY; -- representation_derivation
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ENTITY representation_item;
name : label;
WHERE
wrl: SIZEOF(using_representations(SELF)) > 0;
END_ENTITY; -- representation_item

ENTITY representation_map;

mapping_origin . representation_item;
mapped_representation : representation;
INVERSE

map_usage : SET [1:?] OF mapped_item FOR mapping_source;
WHERE
wrl: item_in_context(SELF.mapping_origin,SELF.mapped_representation.
context_of_items);
END_ENTITY; -- representation_map

ENTITY representation_relationship;

name . label,
description : text;

rep_1 . representation;
rep_2 . representation;

END_ENTITY; -- representation_relationship

ENTITY representation_relationship_with_transformation
SUBTYPE OF (representation_relationship);
transformation_operator : transformation;
WHERE
wrl: SELF\representation_relationship.rep_1l.context_of items :<>:
SELF\representation_relationship.rep_2.context _of items;
END_ENTITY; -- representation_relationship_with_transformation

ENTITY representation_version
SUBTYPE OF (representation_relationship);
END_ENTITY; -- representation_version

ENTITY serial_action_method
SUBTYPE OF (action_method_relationship);
END_ENTITY; -- serial_action_method

ENTITY shape_aspect;

name . label;
description . text;
of _shape . product_definition_shape;

product_definitional : LOGICAL;
END_ENTITY; -- shape_aspect

ENTITY shape_aspect_relationship;
name . label;
description . text;

977



ISO/CD 10303-221(E)

relating_shape_aspect : shape_aspect;
related_shape_aspect : shape_aspect;
END_ENTITY; -- shape_aspect_relationship

ENTITY si_unit
SUBTYPE OF (nhamed_unit);
prefix : OPTIONAL si_prefix;
name . Si_unit_name;
DERIVE
SELF\named_unit.dimensions : dimensional_exponents :=
dimensions_for_si_unit(SELF.name);
END_ENTITY; -- si_unit

ENTITY solid_angle_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.SOLID_ANGLE_UNIT" IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- solid_angle_measure_with_unit

ENTITY solid_angle_unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity _exponent = 0);
END_ENTITY; -- solid_angle unit

ENTITY specified_higher_usage_occurrence
SUBTYPE OF (assembly _component _usage);
upper_usage : assembly component_usage;
next_usage : next_assembly usage_occurrence;
UNIQUE
url : upper_usage, next_usage;
WHERE
wrl: SELF :<>: upper_usage,;
wr2: SELF\product_definition_relationship.
relating_product_definition :=: upper_usage.
relating_product_definition;
wr3: SELF\product_definition_relationship.related product_definition
:=. next_usage.related_product_definition;
wrd: upper_usage.related_product_definition :=: next_usage.
relating_product_definition;
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wr5: NOT ((PLANT_FUNCTIONAL_DATA. + 'PROMISSORY_USAGE_OCCURRENCE)
IN TYPEOF(upper_usage));
END_ENTITY; -- specified_higher_usage_occurrence

ENTITY standard_class_of activity
SUBTYPE OF (class_of activity, pre_defined_item);
WHERE
wrl: SELF\pre_defined_item.name = ’ISO 10303-221 standard data’;
END_ENTITY; -- standard_class_of_activity

ENTITY standard class_of annotation_element
SUBTYPE OF (class_of _annotation_element, pre_defined_item);
WHERE
wrl: SELF\pre_defined_item.name = ’ISO 10303-221 standard data’;
END_ENTITY; -- standard class_of annotation_element

ENTITY standard_class_of_facility
SUBTYPE OF (class_of _facility, pre_defined_item);
WHERE
wrl: SELF\pre_defined_item.name = ’ISO 10303-221 standard data’;
END_ENTITY; -- standard_class_of_facility

ENTITY standard_class_of_information_content
SUBTYPE OF (class_of_information_content, pre_defined_item);
WHERE
wrl: SELF\pre_defined_item.name = ’ISO 10303-221 standard data’;
END_ENTITY; -- standard_class_of information_content

ENTITY standard_class_of involvement
SUBTYPE OF (class_of involvement, pre_defined_item);
WHERE
wrl: SELF\pre defined_item.name = ’ISO 10303-221 standard data’;
END_ENTITY; -- standard_class_of involvement

ENTITY standard_class_of material
SUBTYPE OF (class_of material, pre_defined_item);
WHERE
wrl: SELF\pre defined_item.name = ’'ISO 10303-221 standard data’;
END_ENTITY; -- standard_class_of material

ENTITY standard_class_of property
SUBTYPE OF (class_of property, pre_defined item);
WHERE
wrl: SELF\pre defined_item.name = ’'ISO 10303-221 standard data’;
END_ENTITY; -- standard_class_of property

ENTITY standard_classification_of class_of annotation_element
SUBTYPE OF (classification_of class_of annotation_element,
pre_defined_item);
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WHERE
wrl: SELF\pre_defined _item.name = ’ISO 10303-221 standard data’;
END_ENTITY; -- standard_classification_of class of annotation_element

ENTITY standard_classification_of class_of_facility
SUBTYPE OF (classification_of class_of facility, pre_defined_item);
WHERE

wrl: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_FACILITY’ IN TYPEOK(
SELF\group_relationship.relating_group);

wr2: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_FACILITY’ IN TYPEOK(
SELF\group_relationship.related_group);

wr3: SELF\pre_defined_item.name = ’ISO 10303-221 standard data’;
END_ENTITY; -- standard_classification_of class_of_facility

ENTITY standard_classification_of class _of material

SUBTYPE OF (classification_of_class_of _material, pre_defined_item);
WHERE

wrl: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_MATERIAL" IN TYPEOF(
SELF\group_relationship.relating_group);

wr2: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_MATERIAL" IN TYPEOF(
SELF\group_relationship.related_group);

wr3: SELF\pre_defined_item.name = ’ISO 10303-221 standard data’;
END_ENTITY; -- standard_classification_of_class_of_material

ENTITY standard_involvement_in_activity_class_constraint

SUBTYPE OF (involvement_in_activity class_constraint, pre_defined_item);
WHERE

wrl: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_ACTIVITY’ IN TYPEOKF(
SELF\group_relationship.relating_group);
wr2: 'PLANT_FUNCTIONAL_DATA.STANDARD_CLASS_OF_INVOLVEMENT’ IN

TYPEOF(SELF\group_relationship.related_group);

wr3: SELF\pre_defined_item.name = ’'ISO 10303-221 standard data’;
END_ENTITY; -- standard_involvement_in_activity class_constraint

ENTITY styled_item
SUBTYPE OF (representation_item);

styles : SET [1.?] OF presentation_style assignment;

item . representation_item;
WHERE
wrl: (SIZEOF(SELF.styles) = 1) XOR (SIZEOF(QUERY ( pres_style <*
SELF.styles | (NOT ((PLANT_FUNCTIONAL_DATA. +
'PRESENTATION_STYLE_BY_CONTEXT’) IN TYPEOF(pres_style))) ))
= O);
END_ENTITY; -- styled_item
ENTITY symbol_colour;

colour_of symbol : colour;
END_ENTITY; -- symbol_colour
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ENTITY symbol_representation
SUBTYPE OF (representation);
END_ENTITY; -- symbol_representation

ENTITY symbol_representation_map
SUBTYPE OF (representation_map);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.SYMBOL_REPRESENTATION' IN TYPEOF(SELF\
representation_map.mapped_representation);
wr2: 'PLANT_FUNCTIONAL_DATA.AXIS2_PLACEMENT' IN TYPEOF(SELF\
representation_map.mapping_origin);
END_ENTITY; -- symbol_representation_map

ENTITY symbol_style;

name . label;

style_of _symbol : symbol_style_ select;
END_ENTITY; -- symbol_style

ENTITY symbol_target
SUBTYPE OF (geometric_representation_item);
placement : axis2_placement;
X_scale . positive_ratio_measure;
y_scale . positive_ratio_measure;
END_ENTITY; -- symbol_target

ENTITY terminator_symbol
SUBTYPE OF (annotation_symbol_occurrence);
annotated_curve : annotation_curve_occurrence;
END_ENTITY; -- terminator_symbol

ENTITY text literal
SUBTYPE OF (geometric_representation_item);

literal . presentable_text;
placement : axis2_placement;
alignment : text_alignment;
path . text_path;
font . font_select;

END_ENTITY; -- text literal

ENTITY text literal _with_associated_curves
SUBTYPE OF (text literal);
associated_curves : SET [1:?] OF curve;
END_ENTITY; -- text literal with_associated_curves

ENTITY text literal_with_blanking _box
SUBTYPE OF (text literal);
blanking : planar_box;
END_ENTITY; -- text literal with_blanking box
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ENTITY text_literal_with_delineation
SUBTYPE OF (text_literal);
delineation : text delineation;
END_ENTITY; -- text literal_with_delineation

ENTITY text literal with_extent
SUBTYPE OF (text_literal);
extent : planar_extent;
END_ENTITY; -- text_literal_with_extent

ENTITY text_style;
name . label;
character_appearance : character_style_select;
END_ENTITY; -- text style

ENTITY text_style for_defined_font;
text_colour : colour;
END_ENTITY; -- text_style_for_defined_font

ENTITY text_style with_box_characteristics
SUBTYPE OF (text_style);
characteristics : SET [1:4] OF box_characteristic_select;
WHERE
wrl: SIZEOF(QUERY ( cl <* SELF.characteristics | (SIZEOF(
QUERY ( c2 <* (SELF.characteristics - cl) | (TYPEOF(cl) =
TYPEOF(c2)) )) > 0) )) = 0;
END_ENTITY; -- text style with_box_characteristics

ENTITY text style with_mirror
SUBTYPE OF (text style);
mirror_placement : axis2_placement;
END_ENTITY; -- text style with_mirror

ENTITY thermodynamic_temperature_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.THERMODYNAMIC_TEMPERATURE_UNIT" IN
TYPEOF(SELF\measure_with_unit.unit_component);
END_ENTITY; -- thermodynamic_temperature_measure_with_unit

ENTITY thermodynamic_temperature_unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\

named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 1) AND (SELF\named_unit
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.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0);
END_ENTITY; -- thermodynamic_temperature_unit

ENTITY time_measure_ with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.TIME_UNIT’ IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- time_measure_with_unit

ENTITY time_unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 0) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 1) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of_substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity_exponent = 0);
END_ENTITY; -- time_unit

ENTITY topological_sequence_of_facility
SUBTYPE OF (product_definition, product_definition_relationship);
WHERE
wrl: SELF\product_definition_relationship.
relating_product_definition.frame_of reference.name IN |
functional definition’,’functional occurrence’;
wr2: SELF\product_definition_relationship.related product_definition
frame_of reference.name IN [functional definition’,
functional occurrence’;
wr3: SIZEOF(QUERY ( pdr <* USEDIN(SELF,
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION_RELATIONSHIP.” +
'RELATED_PRODUCT_DEFINITION’) | ((pdr.name =
‘context for sequence’) AND (pdr.relating_product_definition
frame_of reference.name IN [functional definition’,
'functional occurrence’)) )) >= 1;
END_ENTITY; -- topological_sequence_of facility

ENTITY trimmed_curve
SUBTYPE OF (bounded_curve);

basis_curve . curve;

trim_1 . SET [1:2] OF trimming_select;
trim_2 . SET [1:2] OF trimming_select;
sense_agreement . BOOLEAN;

master_representation : trimming_preference;
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WHERE
wrl: (HIINDEX(trim_1) 1) XOR (TYPEOF(trim_1[1]) <> TYPEOF(trim_1[2]));
wr2: (HIINDEX(trim_2) 1) XOR (TYPEOF(trim_2[1]) <> TYPEOF(trim_2[2]));
END_ENTITY; -- trimmed_curve

ENTITY two_direction_repeat_factor
SUBTYPE OF (one_direction_repeat_factor);
second_repeat_factor : vector;
END_ENTITY; -- two_direction_repeat_factor

ENTITY type_qualifier;
name : label,
END_ENTITY; -- type_qualifier

ENTITY uniform_curve
SUBTYPE OF (b_spline_curve);
END_ENTITY; -- uniform_curve

ENTITY usage_of facility_in_connection
SUBTYPE OF (product_definition_relationship,product_definition);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_FACILITY’ IN TYPEOF(SELF.
relating_product_definition);
wr2: SELF.related_product_definition.frame_of_reference.name IN [
'functional definition’,’functional occurrence’];
END_ENTITY; -- usage_of _facility_in_connection

ENTITY usage_of feature_in_connection
SUBTYPE OF (shape_aspect_relationship, shape_aspect);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CONNECTION_SHAPE_ASPECT' IN TYPEOF(SELF\
shape_aspect_relationship.relating_shape_aspect);
END_ENTITY; -- usage_of feature in_connection

ENTITY usage of material_in_connection
SUBTYPE OF (product_definition_relationship,product_definition);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_MATERIAL" IN TYPEOF(SELF.
relating_product_definition);
wr2: SELF.related product_definition.frame_of reference.name IN [
'physical definition’,’physical occurrence’;
END_ENTITY; -- usage_of material_in_connection

ENTITY vector
SUBTYPE OF (geometric_representation_item);
orientation : direction;
magnitude . length_measure;
WHERE
wrl: magnitude >= 0;
END_ENTITY; -- vector
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ENTITY view_dependent_invisibility
SUBTYPE OF (context_dependent_invisibility);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.PRESENTATION_VIEW' IN TYPEOF(SELF.
presentation_context);
wr2: SIZEOF(QUERY ( item <* SELR\invisibility.invisible_items | (
NOT (SIZEOF(TYPEOF(item) * [
'PLANT_FUNCTIONAL_DATA.ANNOTATION_OCCURRENCE’,
'PLANT_FUNCTIONAL_DATA.PRESENTATION_LAYER_ASSIGNMENTT) = 1)) ))
= 01
END_ENTITY; -- view_dependent_invisibility

ENTITY volume_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
wrl: 'PLANT_FUNCTIONAL_DATA.VOLUME_UNIT" IN TYPEOF(SELF\
measure_with_unit.unit_component);
END_ENTITY; -- volume_measure_with_unit

ENTITY volume_unit
SUBTYPE OF (named_unit);
WHERE
wrl: (SELF\named_unit.dimensions.length_exponent = 3) AND (SELF\
named_unit.dimensions.mass_exponent = 0) AND (SELF\
named_unit.dimensions.time_exponent = 0) AND (SELF\
named_unit.dimensions.electric_current_exponent = 0) AND (
SELF\named_unit.dimensions.
thermodynamic_temperature_exponent = 0) AND (SELF\named_unit
.dimensions.amount_of substance_exponent = 0) AND (SELF\
named_unit.dimensions.luminous_intensity _exponent = 0);
END_ENTITY; -- volume_unit

RULE activity life_cycle FOR (action, action_method);
WHERE
wrl: SIZEOF(QUERY ( act <* action | (NOT (act.description IN [
'intended’,’actual’])) )) = O;
wr2: SIZEOF(QUERY ( acm <* action_method | (NOT (acm.description =
‘actual’)) )) = 0O;
END_RULE; -- activity life_cycle

RULE actual_or_intended_effectivity FOR (effectivity);
WHERE
wrl: SIZEOF(QUERY ( e <* effectivity | (NOT (e.description IN [
‘actual’’intended’])) )) = O;
END_RULE; -- actual_or_intended_effectivity

RULE approval_status_constraint FOR (approval_status);
WHERE
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wrl: SIZEOF(QUERY ( stat <* approval_status | (NOT (stat.name IN [
'passed’,'rejected’])) )) = O;
END_RULE; -- approval_status_constraint

RULE compatible_dimension FOR (cartesian_point, direction,
representation_context, geometric_representation_context);
WHERE
wrl: SIZEOF(QUERY ( x <* cartesian_point | (SIZEOF(QUERY ( y <*
geometric_representation_context | (item_in_context(x,y) AND (
HIINDEX(x.coordinates) <> y.coordinate_space_dimension)) )) >
0))) =0
wr2: SIZEOF(QUERY ( x <* direction | (SIZEOF(QUERY ( y <*
geometric_representation_context | (item_in_context(x,y) AND (
HIINDEX(x.direction_ratios) <> y.coordinate_space_dimension)) ))
>0))) =0
END_RULE; -- compatible_dimension

RULE drawing_sheets_not_nested FOR (
presentation_representation_relationship);

WHERE

wrl: SIZEOF(QUERY ( p_r_r <* presentation_representation_relationship

| (CPLANT_FUNCTIONAL_DATA.DRAWING_SHEET_REVISION’' IN TYPEOF(
p_r_rrep_1)) AND (
'PLANT_FUNCTIONAL_DATA.DRAWING_SHEET_REVISION’ IN TYPEOF(p_r_r
rep_2))) )) = 0;

END_RULE; -- drawing_sheets_not nested

RULE external source_product_definition_correlation FOR (
external_source_product_definition_alias, product_definition);
WHERE
wrl: SIZEOF(QUERY ( espda <* external _source_product_definition_alias
| (NOT (SIZEOF(QUERY ( pd <* product_definition | ((pd.id =
espda.source_id) AND (pd.frame_of reference.name IN |
functional definition’,’functional occurrence’,
'physical definition’,’physical occurrence)) )) = 1)) )) = 0O;
END_RULE; -- external_source_product_definition_correlation

RULE facility_and_material_life_cycle FOR (product_definition);
WHERE
wrl: SIZEOF(QUERY ( fac_mat <* QUERY ( pd <* product_definition | (pd\
product_definition.frame_of reference.name IN [
functional definition’,’functional occurrence’,
'physical definition’,’physical occurrence’) ) | (NOT (
fac_mat\product_definition.description IN [intended’,’actual’])) )
= 0;
wr2: SIZEOF(QUERY ( fac_mat <* QUERY ( pd <* product_definition | (pd\
product_definition.frame_of reference.name IN [
functional definition’,’physical definition]) ) | (NOT (
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fac_mat\product_definition.description = ’actual’)) )) = 0;
END_RULE; -- facility_and_material_life_cycle

RULE plant_functional_layered_items FOR (presentation_layer_assignment);
WHERE
wrl: SIZEOF(QUERY ( pla <* presentation_layer_assignment | (NOT (
SIZEOF(QUERY ( item <* pla.assigned_items | (
'PLANT_FUNCTIONAL_DATA.PRESENTATION_REPRESENTATION’ IN TYPEOF(
item)) )) = 0)) )) = 0;
END_RULE; -- plant_functional_layered_items

RULE product_definition_relationship_life_cycle FOR (
product_definition_relationship);

WHERE

wrl: SIZEOF(QUERY ( pf_pdr <* QUERY ( pdr <*

product_definition_relationship | (SIZEOF(TYPEOF(pdr) * [
'PLANT_FUNCTIONAL_DATA.PROVISION_OF_SERVICE’,
'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_FACILITY",
'PLANT_FUNCTIONAL_DATA.CONNECTION_OF_MATERIAL’,
'PLANT_FUNCTIONAL_DATA.USAGE_OF_MATERIAL_IN_CONNECTION’,
'PLANT_FUNCTIONAL_DATA.COLLECTION_OF_FACILITY’,
'PLANT_FUNCTIONAL_DATA.COLLECTION_OF_MATERIAL',
'ASSEMBLY_OF_FACILITY'JASSEMBLY_OF_MATERIAL]) <> 0) ) | (
NOT (pf_pdr.description IN [intended’,’actual’])) )) = O;

END_RULE; -- product_definition_relationship_life_cycle

RULE symbol_representation_rule FOR (
presentation_representation_relationship);

WHERE

wrl: SIZEOF(QUERY ( each_1 <* presentation_representation_relationship

| ((NOT (CPLANT_FUNCTIONAL_DATA. +
'SYMBOL_REPRESENTATION_RELATIONSHIP’) IN TYPEOF(each_1))) AND
(SIZEOF(QUERY ( each_2 <* [each_l\representation_relationship.
rep_1,each_1\representation_relationship.rep_2] | (
'PLANT_FUNCTIONAL_DATA.SYMBOL_REPRESENTATION’ IN TYPEOF(each_2)) ))
>0) ) = 0;

END_RULE; -- symbol_representation_rule

FUNCTION acyclic_composite_text(
start_composite: composite_text;
child_text: SET [1:?] OF text or_character
): LOGICAL;
LOCAL
i . INTEGER;
local_annotation_text : SET [0:?] OF annotation_text;
local_composite_text : SET [0:?] OF composite_text;
local_children . SET [0:?] OF text_or_character;
END_LOCAL;
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local_composite_text := QUERY ( child <* child_text | (
'PLANT_FUNCTIONAL_DATA.COMPOSITE_TEXT' IN TYPEOF(child)) );
IF SIZEOF(local_composite_text) > 0 THEN

REPEAT i := 1 TO HIINDEX(local_composite_text) BY 1,
IF start_composite :=: local_composite_text[i] THEN
RETURN(FALSE);
END_IF;
END_REPEAT;
END_IF;

local_children := child_text;
IF SIZEOF(local_composite_text) > 0 THEN

REPEAT i := 1 TO HIINDEX(local_composite_text) BY 1,
local_children := local_children + local_composite_text[i].
collected_text;
END_REPEAT,;
END_IF;

local_annotation_text := QUERY ( child <* child_text | (
'PLANT_FUNCTIONAL_DATA.ANNOTATION_TEXT" IN TYPEOF(child)) );
IF SIZEOF(local_annotation_text) > 0 THEN
REPEAT i := 1 TO HIINDEX(local_annotation_text) BY 1;
local_children := local_children + QUERY ( item <*
local_annotation_text[ij\mapped_item.mapping_source.
mapped_representation.items | (SIZEOF(]
'PLANT_FUNCTIONAL_DATA.ANNOTATION_TEXT’,
'PLANT_FUNCTIONAL_DATA.COMPOSITE_TEXT’] * TYPEOF(item)) > 0) );
END_REPEAT;
END_IF;
IF local_children :<>: child_text THEN
RETURN(acyclic_composite_text(start_composite,local_children));
ELSE
RETURN(TRUE);
END_IF;
END_FUNCTION; -- acyclic_composite_text

FUNCTION acyclic_mapped_representation(
parent_set: SET OF representation;
children_set: SET OF representation_item
): BOOLEAN,;
LOCAL
i : INTEGER,
X : SET OF representation_item;
y : SET OF representation_item;
END_LOCAL;
X = QUERY ( z <* children_set | (PLANT_FUNCTIONAL_DATA.MAPPED_ITEM’
IN TYPEOF(2)) );
IF SIZEOF(x) > 0 THEN
REPEAT i := 1 TO HIINDEX(x) BY 1;
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IF x[i[\mapped_item.mapping_source.mapped_representation IN

parent_set THEN
RETURN(FALSE);

END_IF;

IF NOT acyclic_mapped_representation(parent_set + X[iJ\mapped_item
.mapping_source.mapped_representation,x[i[\mapped_item.
mapping_source.mapped_representation.items) THEN

RETURN(FALSE);
END_IF;
END_REPEAT,;
END_IF;
X := children_set - x;
IF SIZEOF(x) > 0 THEN
REPEAT i := 1 TO HIINDEX(x) BY 1;

y = QUERY ( z <* bag_to_set(USEDIN(X[i,”)) | (
'PLANT_FUNCTIONAL_DATA.REPRESENTATION_ITEM’ IN TYPEOF(2)) );

IF NOT acyclic_mapped_representation(parent_set,y) THEN

RETURN(FALSE);
END_IF;
END_REPEAT,;
END_IF;
RETURN(TRUE);
END_FUNCTION; -- acyclic_mapped_representation

FUNCTION acyclic_presentation_representation_relationship(
relation: presentation_representation_relationship;
children: SET OF presentation_representation

): BOOLEAN;
LOCAL
[ : INTEGER;
X . SET OF presentation_representation_relationship;
local_children : SET OF presentation_representation;
END_LOCAL;
REPEAT i := 1 TO HIINDEX(children) BY 1,
IF relation\representation_relationship.rep_1 :=: children[i] THEN
RETURN(FALSE);
END_IF;
END_REPEAT,;

x := USEDIN(relation\representation_relationship.rep_1,
'PLANT_FUNCTIONAL_DATA. + 'REPRESENTATION_RELATIONSHIP.REP_2);
local_children := children + relation\representation_relationship.

rep_1,
IF SIZEOF(x) > 0 THEN
REPEAT i := 1 TO HIINDEX(x) BY 1;

IF NOT acyclic_presentation_representation_relationship(x]i],
local_children) THEN
RETURN(FALSE);
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END_IF;
END_REPEAT,;
END_IF;
RETURN(TRUE);
END_FUNCTION; -- acyclic_presentation_representation_relationship

FUNCTION acyclic_product_category_relationship(
relation: product_category_relationship;
children: SET OF product_category

): LOGICAL,;
LOCAL
i . INTEGER;
X : SET OF product_category_relationship;
local_children : SET OF product_category;
END_LOCAL;
REPEAT i := 1 TO HIINDEX(children) BY 1;
IF relation.category :=: children[i] THEN
RETURN(FALSE);
END_IF;
END_REPEAT,;

x = bag_to_set(USEDIN(relation.category,’ PLANT_FUNCTIONAL_DATA. +
'PRODUCT_CATEGORY_RELATIONSHIP.SUB_CATEGORY’));
local_children := children + relation.category;
IF SIZEOF(x) > 0 THEN
REPEAT i := 1 TO HIINDEX(x) BY 1,
IF NOT acyclic_product_category_relationship(x[i],local_children)
THEN
RETURN(FALSE);
END_IF;
END_REPEAT,;
END_IF;
RETURN(TRUE);
END_FUNCTION; -- acyclic_product_category_relationship

FUNCTION acyclic_product_definition_relationship(
relation: product_definition_relationship;
relatives;: SET OF product_definition;
specific_relation: STRING

): LOGICAL;
LOCAL
[ . INTEGER,;
X . SET OF product_definition_relationship;
local_relatives : SET OF product_definition;
END_LOCAL;
REPEAT i ;= 1 TO HIINDEX(relatives) BY 1,
IF relation.relating_product_definition :=: relatives[i] THEN
RETURN(FALSE);
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END_IF;
END_REPEAT,;
x := bag_to_set(USEDIN(relation.relating_product_definition,
specific_relation));
local_relatives := relatives + relation.relating_product_definition;
IF SIZEOF(x) > 0 THEN
REPEAT i := 1 TO HIINDEX(x) BY 1;
IF NOT acyclic_product_definition_relationship(x]i],
local_relatives,specific_relation) THEN
RETURN(FALSE);
END_IF;
END_REPEAT,;
END_IF;
RETURN(TRUE);
END_FUNCTION; -- acyclic_product_definition_relationship

FUNCTION bag_to_set(
the_bag: BAG OF GENERIC:intype

): SET OF GENERIC:intype;

LOCAL
[ . INTEGER,;
the_set : SET OF GENERIC:intype := [J;
END_LOCAL;
IF SIZEOF(the_bag) > 0 THEN
REPEAT i := 1 TO HIINDEX(the_bag) BY 1;
the_set = the_set + the_bag]i];
END_REPEAT,;
END_IF;

RETURN(the_set);
END_FUNCTION; -- bag_to_set

FUNCTION build_2axes(
ref_direction: direction
). LIST [2:2] OF direction;
LOCAL
u : LIST [2:2] OF direction;
END_LOCAL;
u[l] := NVL(normalise(ref direction),direction([1,0]));
u[2] := orthogonal_complement(u[1]);
RETURN(u);
END_FUNCTION; -- build_2axes

FUNCTION constraints_param_b_spline(
degree, up_knots, up_cp: INTEGER;
knot_mult: LIST OF INTEGER,
knots: LIST OF parameter_value
): BOOLEAN;
LOCAL
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k . INTEGER,;
[ . INTEGER,;
sum . INTEGER;
result : BOOLEAN := TRUE;
END_LOCAL,;
sum := knot_mult[1];
REPEAT i := 2 TO up_knots BY 1;
sum := sum + knot_mult[i];
END_REPEAT;

IF (degree < 1) OR (up_knots < 2) OR (up_cp < degree) OR (sum <> (
degree + up_cp + 2)) THEN
result := FALSE;
RETURN(result);
END_IF;
k := knot_mult[1];
IF (k < 1) OR (k > (degree + 1)) THEN
result := FALSE;

RETURN(result);
END _IF;
REPEAT i := 2 TO up_knots BY 1;

IF (knot_mult[i] < 1) OR (knots[i] <= knots[i - 1]) THEN
result := FALSE;
RETURN(result);
END_IF;
k := knot_mult[i];
IF (i < up_knots) AND (k > degree) THEN
result := FALSE;
RETURN(result);
END_IF;
IF (i = up_knots) AND (k > (degree + 1)) THEN
result := FALSE;
RETURN(result);
END_IF;
END_REPEAT,;
RETURN(result);
END_FUNCTION; -- constraints_param_b_spline

FUNCTION curve_weights_positive(
b: rational_b_spline_curve

): BOOLEAN;
LOCAL
result : BOOLEAN := TRUE;
END_LOCAL;
REPEAT i := 0 TO b.upper_index_on_control_points BY 1,

IF b.weights[i] <= 0 THEN
result := FALSE;
RETURN(result);
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END_IF;
END_REPEAT,;
RETURN(result);

END_FUNCTION; -- curve_weights_positive

FUNCTION derive_dimensional_exponents(

X: unit
): dimensional_exponents;
LOCAL
i . INTEGER;
result : dimensional_exponents := dimensional_exponents(0,0,0,0,0,0,
0);
END_LOCAL;
IF '"PLANT_FUNCTIONAL_DATA.DERIVED_UNIT" IN TYPEOF(x) THEN
REPEAT i := LOINDEX(x.elements) TO HIINDEX(x.elements) BY 1,

result.length_exponent := result.length_exponent + (x.elementsi].
exponent * x.elements[i].unit.dimensions.length_exponent);
result.mass_exponent := result.mass_exponent + (x.elementsi].
exponent * x.elements[i].unit.dimensions.mass_exponent);
result.time_exponent := result.time_exponent + (x.elementsi].
exponent * x.elements[i].unit.dimensions.time_exponent);
result.electric_current_exponent := result.
electric_current_exponent + (x.elementsf[i].exponent * x.
elementsJi].unit.dimensions.electric_current_exponent);
result.thermodynamic_temperature_exponent := result.
thermodynamic_temperature_exponent + (X.elements[il.exponent *
x.elements]i].unit.dimensions.
thermodynamic_temperature_exponent);
result.amount_of substance_exponent := result.
amount_of substance_exponent + (x.elements[i]l.exponent * X.
elements[i].unit.dimensions.amount_of substance_exponent);
result.luminous_intensity_exponent := result.
luminous_intensity_exponent + (x.elements[il.exponent * Xx.
elements[i].unit.dimensions.luminous_intensity _exponent);
END_REPEAT,;
ELSE
result := x.dimensions;
END_IF;
RETURN(result);
END_FUNCTION; -- derive_dimensional_exponents

FUNCTION dimension_of(
item: geometric_representation_item
). dimension_count;
LOCAL
X . SET OF representation;
y : representation_context;
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END_LOCAL;

X = using_representations(item);

y = X[1].context_of items;

RETURN(y\geometric_representation_context.coordinate_space_dimension);
END_FUNCTION; -- dimension_of

FUNCTION dimensions_for_si_unit(

n: si_unit_name
): dimensional_exponents;

CASE n OF
metre
gram
second
ampere
kelvin
mole
candela
radian
steradian
hertz
newton
pascal
joule
watt
coulomb
volt
farad
ohm
siemens
weber
tesla
henry
degree_celsius
lumen
lux
becquerel
gray
sievert
END_CASE;

RETURN(dimensional_exponents(1,0,0,0,0,0,0));
RETURN(dimensional_exponents(0,1,0,0,0,0,0));
RETURN(dimensional_exponents(0,0,1,0,0,0,0));
RETURN(dimensional_exponents(0,0,0,1,0,0,0));
RETURN(dimensional_exponents(0,0,0,0,1,0,0));
RETURN(dimensional_exponents(0,0,0,0,0,1,0));
RETURN(dimensional_exponents(0,0,0,0,0,0,1));
RETURN(dimensional_exponents(0,0,0,0,0,0,0));
RETURN(dimensional_exponents(0,0,0,0,0,0,0));
RETURN(dimensional_exponents(0,0,-1,0,0,0,0));
RETURN(dimensional_exponents(1,1,-2,0,0,0,0));
RETURN(dimensional_exponents(-1,1,-2,0,0,0,0));
RETURN(dimensional_exponents(2,1,-2,0,0,0,0));
RETURN(dimensional_exponents(2,1,-3,0,0,0,0));
RETURN(dimensional_exponents(0,0,1,1,0,0,0));
RETURN(dimensional_exponents(2,1,-3,-1,0,0,0));
RETURN(dimensional_exponents(-2,-1,4,1,0,0,0));
RETURN(dimensional_exponents(2,1,-3,-2,0,0,0));
RETURN(dimensional_exponents(-2,-1,3,2,0,0,0));
RETURN(dimensional_exponents(2,1,-2,-1,0,0,0));
RETURN(dimensional_exponents(0,1,-2,-1,0,0,0));
RETURN(dimensional_exponents(2,1,-2,-2,0,0,0));
RETURN(dimensional_exponents(0,0,0,0,1,0,0));
RETURN(dimensional_exponents(0,0,0,0,0,0,1));
RETURN(dimensional_exponents(-2,0,0,0,0,0,1));
RETURN(dimensional_exponents(0,0,-1,0,0,0,0));
RETURN(dimensional_exponents(2,0,-2,0,0,0,0));
RETURN(dimensional_exponents(2,0,-2,0,0,0,0));

END_FUNCTION; -- dimensions_for_si_unit

FUNCTION item_in_context(
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y : BAG OF representation_item;
END_LOCAL;
IF SIZEOF(USEDIN(item,’PLANT_FUNCTIONAL_DATA.REPRESENTATION.ITEMS’) *
cntxt.representations_in_context) > 0 THEN
RETURN(TRUE);
ELSE
y = QUERY ( z <* USEDIN(item,”) | (
'PLANT_FUNCTIONAL_DATA.REPRESENTATION_ITEM' IN TYPEOF(2)) );
IF SIZEOF(y) > 0 THEN
REPEAT i := 1 TO HIINDEX(y) BY 1,
IF item_in_context(y[i],cntxt) THEN
RETURN(TRUE);
END_IF;
END_REPEAT;
END_IF;
END_IF;
RETURN(FALSE);
END_FUNCTION; -- item_in_context

FUNCTION list_to_array(
lis: LIST [0:?] OF GENERIC:t;
low, u: INTEGER
): ARRAY [low:u] OF GENERIC:t;
LOCAL
n . INTEGER;
res : ARRAY J[low:u] OF GENERIC:t;
END_LOCAL;
n = SIZEOFK(lis);
IF n<>(u - low + 1) THEN
RETURN(?);
ELSE
REPEAT i := 1 TO n BY 1,
res[(low + i) - 1] := lis[i];
END_REPEAT,;
RETURN(res);
END_IF;
END_FUNCTION; -- list to_array

FUNCTION normalise(
arg. vector_or_direction
). vector_or_direction;

LOCAL
ndim . INTEGER,;
\Y . direction;
vec . vector;
mag . REAL;

result : vector_or_direction;
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END_LOCAL;
IF NOT EXISTS(arg) THEN
result := ?;
ELSE
ndim := arg.dim;
IF '"PLANT_FUNCTIONAL_DATA.VECTOR' IN TYPEOF(arg) THEN
BEGIN
vec = arg;
Vv := arg.orientation;
IF arg.magnitude = 0 THEN
RETURN(?);
ELSE
vec.magnitude := 1,
END_IF;
END;
ELSE
vV = arg;
END_IF;
mag := O;
REPEAT i := 1 TO ndim BY 1;
mag := mag + (v.direction_ratios[i] * v.direction_ratios[i]);
END_REPEAT,;
IF mag > 0 THEN
mag := SQRT(mag);

REPEAT i := 1 TO ndim BY 1;
v.direction_ratios[i] := v.direction_ratios[i] / mag;
END_REPEAT,;

IF 'PLANT_FUNCTIONAL DATA.VECTOR' IN TYPEOF(arg) THEN
vec.orientation = v;
result := vec;

ELSE
result = v;

END_IF;

ELSE
RETURN(?);
END_IF;
END_IF;
RETURN(result);
END_FUNCTION; -- normalise

FUNCTION orthogonal _complement(
vec: direction
). direction;
LOCAL
result : direction;
END_LOCAL;
IF (vec.dim <> 2) OR (NOT EXISTS(vec)) THEN
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RETURN(?);
ELSE
result.direction_ratios[1] -vec.direction_ratios[2];
result.direction_ratios[2] := vec.direction_ratios[1];
RETURN(result);
END_IF;
END_FUNCTION; -- orthogonal_complement

FUNCTION plant_functional_organization_correlation(
e: plant_functional_organization_assignment
): BOOLEAN,;
LOCAL
o _role : STRING;
END_LOCAL;
0_role := e\organization_assignment.role.name;
CASE o_role OF
'identification scheme maintainer’ : IF SIZEOF(e.
items) <> SIZEOF(QUERY ( x <* eltems | (SIZEOF([
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’,
'PLANT_FUNCTIONAL_DATA.PRODUCT_CATEGORY’,

'PLANT_FUNCTIONAL_DATA. + 'PRODUCT_DEFINITION_RELATIONSHIP’] *

TYPEOF(x)) = 1) )) THEN
RETURN(FALSE);
END_IF;

'identification scheme user IF SIZEOF(e.items) <>
SIZEOF(QUERY ( x <* e.items | (SIZEOF([
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’,
'PLANT_FUNCTIONAL_DATA.PRODUCT_CATEGORY’,

'PLANT_FUNCTIONAL_DATA. + 'PRODUCT_DEFINITION_RELATIONSHIP’] *

TYPEOF(x)) = 1) )) THEN
RETURN(FALSE);
END_IF;
'designer’ : IF SIZEOF(e.items) <> SIZEOF(

QUERY ( x <* e.items | (PLANT_FUNCTIONAL_DATA.ACTION_RESOURCE’

IN TYPEOF(x)) )) THEN
RETURN(FALSE);
END_IF;
‘checker’ : IF SIZEOF(e.items) <> SIZEOF(

QUERY ( x <* e.items | (PLANT_FUNCTIONAL_DATA.ACTION_RESOURCE’

IN TYPEOF(x)) )) THEN
RETURN(FALSE);
END_IF;

‘controller’ : IF SIZEOF(e.items) <> SIZEOF(
QUERY ( x <* eltems | (CPLANT_FUNCTIONAL_DATA. +
'INFORMATION_CONTENT_REPRESENTATION’) IN TYPEOF(x)) )) THEN

RETURN(FALSE);
END_IF;
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‘'owner’ : IF SIZEOF(e.items) <> (SIZEOF(
QUERY ( x <* QUER' (y <* e.tems | (
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF(y)) ) | (x
\product_definition.frame_of_reference.name IN [

'physical definition’,’physical occurrence’]) )) + SIZEOF(
QUERY ( x <* e.tems | ((PLANT_FUNCTIONAL DATA. +
'INFORMATION_CONTENT_REPRESENTATION’) IN TYPEOF(x)) ))) THEN
RETURN(FALSE);
END_IF;

‘custodian’ : IF SIZEOF(e.items) <> SIZEOF(
QUERY ( x <* QUER' (y <* eitems | (
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF(y)) ) | (x
\product_definition.frame_of_reference.name IN [

'physical definition’,’physical occurrence’]) )) THEN
RETURN(FALSE);
END_IF;
‘operator’ ; IF SIZEOF(e.items) <> SIZEOF(
QUERY ( x <* QUER (y <* e.tems | (
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF(y)) ) | (x
\product_definition.frame_of_reference.name IN [
‘functional definition’,'functional occurrence’]) )) THEN
RETURN(FALSE);
END_IF;

‘context for hierarchy’ : IF SIZEOF(e.items) <> SIZEOKF(
QUERY ( x <* e.tems | (
'PLANT_FUNCTIONAL_DATA.PRODUCT_DEFINITION’ IN TYPEOF(x)) ))

THEN
RETURN(FALSE);
END_IF;

‘context for identification’ IF SIZEOF(e.items) <>
SIZEOF(QUERY ( x <* e.items | (
'PLANT_FUNCTIONAL_DATA.EXTERNAL_SOURCE’ IN TYPEOF(x)) )) THEN

RETURN(FALSE);
END_IF;
OTHERWISE : RETURN(TRUE);
END_CASE;
RETURN(TRUE);
END_FUNCTION; -- plant_functional organization_correlation

FUNCTION plant_functional _person_correlation(
e: plant_functional_person_assignment
): BOOLEAN;
LOCAL
p_role : STRING;
END_LOCAL;
p_role := e\person_assignment.role.name;
CASE p_role OF
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'designer’ : IF SIZEOF(e.items) <> SIZEOF(QUERY ( x <* e.
items | (PLANT_FUNCTIONAL_DATA.ACTION_RESOURCE’' IN TYPEOF(x)) ))
THEN
RETURN(FALSE);
END_IF;
‘checker IF SIZEOF(e.items) <> SIZEOF(QUERY ( x <* e.
items | (PLANT_FUNCTIONAL_DATA.ACTION_RESOURCE’' IN TYPEOF(x)) ))
THEN
RETURN(FALSE);
END_IF;
OTHERWISE : RETURN(TRUE);
END_CASE;
RETURN(TRUE);

END_FUNCTION; -- plant_functional_person_correlation

FUNCTION using_representations(
item: representation_item
): SET OF representation;

LOCAL
results : SET OF representation;
[ . INTEGER;
intermediate_items : SET OF representation_item;
result_bag : BAG OF representation;
END_LOCAL;
results = [];

result_bag := USEDIN(item,PLANT_FUNCTIONAL_DATA.REPRESENTATION.ITEMS);
IF SIZEOF(result_bag) > 0 THEN

REPEAT i := 1 TO HIINDEX(result_bag) BY 1;
results := results + result_bag]i];
END_REPEAT,;
END_IF;

intermediate_items = QUERY ( z <* bag_to_set(USEDIN(item,”)) | (
'PLANT_FUNCTIONAL_DATA.REPRESENTATION_ITEM’ IN TYPEOF(2)) );
IF SIZEOF(intermediate_items) > 0 THEN
REPEAT i := 1 TO HIINDEX(intermediate _items) BY 1,
results := results + using_representations(intermediate_itemsJi]);
END_REPEAT,;
END_IF;
RETURN(results);
END_FUNCTION; -- using_representations

FUNCTION valid_time(
time: local_time
): BOOLEAN;
IF EXISTS(time.second_component) THEN
RETURN(EXISTS(time.minute_component));
ELSE
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RETURN(TRUE);
END_IF;
END_FUNCTION; -- valid_time

FUNCTION valid_units(
m: measure_with_unit
): BOOLEAN,;
IF 'PLANT_FUNCTIONAL_DATA.LENGTH_MEASURE’' IN TYPEOF(m.value_component)
THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(1,0,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.MASS_MEASURE’ IN TYPEOF(m.value_component)
THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,1,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF 'PLANT_FUNCTIONAL_DATA.TIME_MEASURE’ IN TYPEOF(m.value_component)
THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,1,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF 'PLANT_FUNCTIONAL_DATA.ELECTRIC_CURRENT_MEASURE’ IN TYPEOF(m.
value_component) THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,0,1,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA. THERMODYNAMIC_TEMPERATURE_MEASURE’ IN
TYPEOF(m.value_component) THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,0,0,1,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.AMOUNT_OF_SUBSTANCE_MEASURE’ IN TYPEOF(m.
value_component) THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,0,0,0,1,0) THEN
RETURN(FALSE);
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END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.LUMINOUS_INTENSITY_MEASURE’' IN TYPEOF(m.
value_component) THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,0,0,0,0,1) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.PLANE_ANGLE_MEASURE’ IN TYPEOF(m.
value_component) THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.SOLID_ANGLE_MEASURE’ IN TYPEOF(m.
value_component) THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.AREA_MEASURE’ IN TYPEOF(m.value_component)
THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(2,0,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.VOLUME_MEASURE’ IN TYPEOF(m.value_component)
THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(3,0,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.RATIO_MEASURE’ IN TYPEOF(m.value_component)
THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF '"PLANT_FUNCTIONAL_DATA.POSITIVE_LENGTH_MEASURE’ IN TYPEOF(m.
value_component) THEN
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IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(1,0,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
IF 'PLANT_FUNCTIONAL_DATA.POSITIVE_PLANE_ANGLE_MEASURE’' IN TYPEOF(m.
value_component) THEN
IF derive_dimensional_exponents(m.unit_component) <>
dimensional_exponents(0,0,0,0,0,0,0) THEN
RETURN(FALSE);
END_IF;
END_IF;
RETURN(TRUE);
END_FUNCTION; -- valid_units

END_SCHEMA; -- plant_functional_data
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